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NOTICE TO SURGEONS 


The Surgical Products Division, American Cyanamid Company, 
takes pleasure in announcing a new development of outstand- 
ing importance to your hospital...and to your patients. 


In the past we have worked with surgeons and hospital 
personnel to introduce such important product advances as 
the new all-purpose D & G Elliptron* Surgical Needle, 

the revolutionary D & G Surgilar® and D & G Surgilope SP* 
plastic suture packages that give you safer, stronger, 
more flexible sutures, and a complete line of Vim hypodermic 
Syringes and needles. 


Now, in a sweeping move to provide hospitals with faster, 
more efficient service and reduce hospital costs 
substantially, Surgical Products Division introduces a plan 
by which hospitals may purchase all products directly 

from the manufacturer! 


Key personnel responsible for purchasing in your hospital 
are now being given full details on the DIRECT-PURCHASE PLAN. 
This exclusive innovation will save the average hospital 
thousands of dollars a year on quantity purchases...and at 
the same time give them the added benefit of more 
efficient service and new rapid delivery provided by our 
large staff of highly trained representatives and our 
unparalleled network of branch offices and regional 

Supply centers. 


The DIRECT-PURCHASE PLAN is bound to become an important 
topic of discussion among your hospital associates. 

We think you'll agree that it marks one more important 
step in our comprehensive program to bring your 

hospital the finest products at the lowest possible cost. 


Wars 


S 
For SALES OFFICE: DANBURY, CONN. | 


PRODUCERS OF DAVIS & GECK BRAND SUTURES AND VIM* BRAND HYPODERMIC SYRINGES AND NEEDLES. 
DISTRIBUTED IN CANADA BY: CYANAMID OF CANADA LIMITED. MONTREAL 16, P.Q *Trademark 
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SURGERY 


PHTHALYLSULFATHIAZOLE 


e By suppressing intestinal pathogens, 

SULFATHALIDINE minimizes a major danger in bowel surgery. 
e Since SULFATHALIDINE is virtually nonabsorbable, 

its antibacterial effect is concentrated in the gut. 

e SULFATHALIDINE has specific value as an adjunct 

in ulcerative colitis. 

Available as 0.5 Gm. tablets in bottles of 100 and 1000 
—also as CREMOTHALIDINE®—a palatable suspension 

of SULFATHALIDINE. Each 30 ce. (1 fiuidounce) 

contains 6.0 Gm. SULFATHALIDINE. 


& MERCK SHARP & DOHME 


* DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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the clinical results are positive when 


NILEVAR sos positive nitrogen balance 


The anabolic effects of Nilevar are quickly manifest both to the patient 
and to the attending physician. 


When loss of nitrogen delays postsurgical recovery or stalls 
convalescence after acute illness and in severe burns and trauma, 
Nilevar has been found to effect these responses: 


e Appetite improves 
e Weight increases 


e The patient feels better 
e The patient recovers faster 


Similarly Nilevar helps correct the “protein catabolic state” associated 
with prolonged bed rest in carcinomatosis, tuberculosis, anorexia nervosa 
and other chronic wasting diseases. 


Nilevar is unique among anabolic steroids in that 
androgenic side action is minimal or absent in appropriate dosage. 


Nilevar (brand of norethandrolone) is supplied as tablets of 10 mg. and 
ampuls (1 cc.) of 25 mg. The dosage of both forms is from 10 to 50 mg. daily. 


Research in the Service of Medicine. 
G. D. SEARLE & CO., CHICAGO 80, ILLINOIS 
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NEW for Anastomosis of Small Blood Vessels 
IN EXISTENCE... BV-1 
LyM 
\ 
Fan 
Mt 
needle shown actual size 
LE 
A 
OF 11 ATRALOC NEEDLES WITH sh 
NEEDLE-SUTURE COMBINATIONS 
T 
IN THE ETHICON CARDIOVASCULAR LINE 
The BV-1 Needle, swaged to 6-0 and 7-0 biack braided surgical silk, 
is specially designed for anastomosis of blood vessels |: 
12-4 mm. in diameter. It penetrates easily with virtually 
no resistance. Since the diameters of needle and suture approximate 
each other, bleeding and trauma are minimized. The BV-1 
Needle-Suture Combinations are but a few of the 24 new ETHICON 
Needle Sutures designed to meet the specialized needs 
of cardiovascular surgery. 
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THE PHYSIOLOGIC PLASMA ELECTROLYTE 


Provides ionic concentrations of sodium, chloride, calcium 
and magnesium precisely as found in human plasma... 
the potassium concentration is twice that of normal 
plasma and bicarbonate is also provided in twice its 
plasma concentration in the form of metabolizable pre- 
cursors, acetate and citrate. 


INDICATIONS: Uncomplicated medical, surgical, pediatric, 
orthopedic and urologic cases .. . to counteract dehydration 
... to expand volume of plasma and intracellular fluid with- 
cut distorting ionic composition . . . to prevent postoperative 
potassium deficiency . . . to restore normal plasma electrolyte 
values in infantile diarrhea . . . and in the management of 
metabolic acidosis. 


Because of the unique balance of its components, PLASMA- 
LYTE promotes normal fluid and electrolyte balances without 
inducing potassium toxicity, tetany or metabolic acidosis. 


HOW SUPPLIED: Bottles containing 500 ml. and 1000 ml. 
Where protein-sparing effect and increased caloric infusion 
are indicated, specify 

PLASMALYTE with Travert® 10% 
Bottles containing 500 ml. and 1000 ml. 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 
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Emergency: 


AFIBRINOGENEMIA..- 


FIBRINOGEN (HUMAN) 


Parenogen’ 
With Administration Set 


Specific: 
Parenogen’ 
FIBRINOGEN (HUMAN) 


For Intravenous Injection ried 


This package contains: 

@ One gram bottle dried Fib in (Human)—Parenogen. 
@ 50 cc, Ambot® sterile, di dined water as diluent. 

@ Double-ended needle for use 

@ Airway needle for use in administration. 

e Parenogsn administration set with required intra- 


WARNING: This material has been to, ultraviolet irradiation 

method of sterilization cannot relied upon to inactivate 
all homologous ser joundice virus, if 

ination present the original plasma. 
ral law ns! 
Contains no preservate US store to (35.6* to 50° 
4 icense No. 8 


CUTTE R 
Laboratories — 


Established 1897 
BERKELEY, CALIF.,U.S.A. 


Massive whole blood 
transfusions can often be 
eliminated by the use of 
Parenogen/Cutter—the 
specific for the control of 
bleeding in afibrinogenemic 
conditions. Make sure this 
life-saving product is on 
hand in your hospital to 
meet this emergency. 


Parenogen is the only 
commercially prepared 
human fibrinogen. It is 
available in one gram kits 
with diluent, reconstitution 
needle and 
administration set. 


Ask your Cutter man to recommend a minimum V 


CUTTER iled informati 
stock of Parenogen for your hospital. >.) For more detailed information 


CUTTER LABORATORIES «¢ BERKELEY, CALIF. 


on Parenogen, write Dept.49- F 
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n in Pregnancy 


and Lactation 


liste great advances in the composition of infant 
formulas, under normal circumstances breast feeding 
remains superior for both infant and mother. 


A protein allowance of 2 grams per kilogram of 
mother’s body weight has been recommended as desir- 
able.! Also, good protein nutrition throughout preg- 
nancy helps to maintain nitrogen balance during the 
period of breast feeding.? Lactation itself is known to 
be favorably influenced by a diet rich in the right kind 
of protein and adequate in fluid volume. 


Meat at least one or more times daily provides pro- 
tein of highest biologic quality in amounts ample for 
good nutritional health throughout the lactation period. 


Since the nutrients in mother’s milk can come only 
from the maternal supplies or the maternal diet, it is 
to the benefit of both child and mother that meat, in 
addition to its outstanding contribution of protein, also 
supplies all the known B vitamins, as well as the minerals 
iron, potassium, phosphorus, and magnesium. 

1. Bulletin of The National Research Council: Maternal Nutrition 

and Child Health, No. 123, (Nov.) 1950, p. 127. 


2. Macy, I. G., and Hunscher, H. A.: Am. J. Obst. & Gynec. 27:878 
(June) 1934. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago...Members Throughout the United States 
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a smooth induction...alone or as adjunct 


LOW CONCENTRATION—NO COUGHING —NERAVAL alone, given slowly and in 
low concentration, induces anesthesia quickly and smoothly. Coughing and 
hiccoughs may occur with high concentrations of the anesthetic, but 0.5 per 
cent in continuous drip, or 2.5 per cent solution injected slowly, generally 
avoids their occurrence. INDUCTION —Because of its rapid action, ultrashort 
duration and relative safety NERAVAL is well suited to induction of nitrous 
oxide anesthesia. SUPPLEMENTATION—Its capacity to maintain spontaneous 
respiration and to detoxify rapidly makes NERAVAL an excellent choice for 
supplementation of most any anesthetic-analgesic. PEDIATRICS—NERAVAL 
is nearly ideal for rectally induced basal anesthesia in young children be- 
cause it allows the maintenance or early return of spontaneous respiration. 


good control...no roller-coaster effect 


STEADY ANESTHESIA—In low concentrations NERAVAL easily maintains hyp- 
nosis in patients under regional anesthesia. The roller-coaster effect so 
often seen with thiopental or thiamylal is absent. Easy control assures that 
quick procedures may be done with less anesthetic “juggling.” 


ultrashort-acting... fewer side effects 


Except when used to induce anesthesia or to supplement appropriate anes- 
thetic-analgesics, NERAVAL is best in operations of short duration. Since the 
agent is very rapidly utilized, there is hardly any accumulation. The patient 
recovers, usually completely, within about 30 minutes. Fever, headaches, 
dizziness, nausea and vomiting are seen less frequently than with other 
thiobarbiturates and it takes relatively higher concentrations than with 
thiopental or thiamylal to produce them. 


PACKAGING: NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 


Reprints available on request 1. Boone, J. D.; Munoz, R., and Dillon, J. B.: Anesthesiology 17:284, 1956. 2. Zima, 
O.; von Werder, F., and Hotovy, R.: Anaesthetist 3:244, 1954. 3. Fitzpatrick, L. J.; Clarie, D’A., and Mersch, M. 
A.: To be published. 4. Blake, M. W., and Perlman, P. L.: J. Pharmacol. & Exper. Therap. 117:287, 1956. 5. Ayd, 
F. J., Jr.: Neraval: A new anesthetic for electro-convulsive therapy, paper presented at Ann. Meet., Electro- 
shock Research Association, Chicago, Ill., April 29, 1956. 6. Irwin, S.; Stagg, R. D.; Dunbar, E., and Govier, W. 
M.: J. Pharmacol. & Exper. Therap. 116:317, 1956. 7. Reifferscheid, M., and Dietmann, K.: Deutsche med. 
Wehnschr. 79:638, 1954. 8. Dietmann, K.: Deutsche med. Wchnschr. 79:1748, 1954. 


NERAVAL® sooium, brand of methitural sodium ne-s-128 Seloring 
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manages both the psychic and somatic symptoms 


and 


relieves emotional stress in the menopause 
treats somatic disturbances due to ovarian decline 


MILTOWN® CONJUGATED ESTROGENS (EQUINE) 
A PROVEN TRANQUILIZER A PROVEN ESTROGEN 


*RADE-MARK 


SUPPLIED: Bottles of 60 tablets. 


EACH TABLET CONTAINS: Miltown® (meprobamate, Wallace) ................. 400 me. 
2-methyl-2-n-propyl-1,3-propanediol dicarbamate 
Conjugated Estrogens (equine) ....... 0.4 mg. 


DOSAGE: One tablet t.i.d. in 21-day courses with one week rest 
periods. Should be adjusted to individual requirements. , 
Literature and samples on request. 


® 
WW} WALLACE LABORATORIES, New Brunawick, N../. 


CMP-6671-38 
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DANGEROUS HIGH TEMPERATURES 


(Whether of postoperative, traumatic or infectious origin) 


CAN BE QUICKLY, EFFECTIVELY and CONVENIENTLY 


REDUCED AND CONTROLLED 
with the 


THERM-O-RITE Blankets 


(various sizes) 


and the Hypo-Hyper-Thermia Unit 


“The method is easier to use, more certain in its immediate effect and more 
continuously effective over a period of hours or days than commonly used 
cooling procedures, such as alcohol sponge baths, ice bags or aspirin.”* 
*Lewis, F. J.; Ring, D. M., and Alden, J. F.: SURGERY 40:465, September, 1956 


THERM-O-RITE EQUIPMENT, originated to serve the pioneers who es- 
tablished the basic principles of Hypothermia and now used by many specialists 
in cardiac, cardiovascular, neurologic and peripheral vascular surgery and 
therapeutics, has been purchased by more than 2 of the medical colleges in 


the United States and by many leading medical centers in the U. S. and 
foreign countries. 


For brochure-catalog and LIST OF USERS write to: 


THERM-O-RITE Products Corporation 


1754 Main Street Buffalo 8, N. Y. 
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nutritional rehabilitation not well, but well fed 


he'll be back with the family soon 


he’s being well fed with 


Sustagen’ 


Therapeutic food, Mead Johnson 


powder 


the only single food complete in all known 
essential nutrients 


With Sustagen you can provide every essential 
nutrient your medical, surgical and poorly nour- 
ished patients need for nutritional maintenance 
and rehabilitation. Generous in protein, calo- 
ries, vitamins, calcium and iron, Sustagen | 
builds tissue...helps patients feel better, re- 
cover faster. As the sole source of food or as a 
supplement, Sustagen is easy to take in hospital, 
; at home, on the job. 
| 


The booklet “Recipes for Sustagen Beverages” tells your 
s patients how easy it is to prepare flavorful drinks. For 
as your copies, ask your Mead Johnson Representative or 
write to us, Evansville 21, Indiana. 


Mead Johnson 


Symbol of service in medicine 


ONLY ONE 
HAS ALL FOUR— 


NESAC 


(CHLOROPROCAINE HYOROCHLORIDE) 


The first local anesthetic 


more potent yet less toxic 


than procaine. Available in 3 potencies: 


1% for infiltration and field block 2% for regional block 


3% for caudal and epidural block 
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F SWIFT ONSET 


In using Nesacaine for epidural block Colavincenzo and coworkers 
found “Sensory anesthesia was complete within 6 to 10 minutes.” 


Colavincenzo, J. W., and others: Pennsylvania M. J. 59:338 (March) 1956. 


GREATER SAFETY 


“We have used [{Nesacaine]} to date in 350 cases and are impressed by 
it. It appears superior to the other agents. . . . Its chief virtue appears 
to be its relative non-toxicity. [No reactions in 350 anesthetics.}” 

Ansbro, F. P., and Furlong, R. E.: Adelphi Hosp. Bull. 15:2 (May) 1957 


wi 


Wa HIGH DIFFUSIBILITY 


“The almost instantaneous onset of anesthesia following regional 
nerve blocks with {[Nesacaine] is caused by the increased penetrating 
capacity...” 

Foldes, F. F., and McNall, P. G.: Anesthesiology 13:287 (May) 1952. 

# 


Na MAXIMAL EFFICACY 


, 


““Nesacaine .. . was found effective . . . and if its present rate of non- 
toxicity continues, it would appear to be the best agent for use as a 
local anesthetic.” 

Ansbro, F., P., and Furlong, R. E., op. cit. 


Nesacaine hydrochloride is available in 30 cc. vials in 1 and 2% solu- 
tion for parenteral use, without epinephrine. For epidural use only, 
Nesacaine is supplied in a single dose 30 cc. vial of 3% solution. 


MALTBIE LABORATORIES DIVISION WALLACE & TIERNAN INC. 


Belleville 9, N.J 
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Always in the physician's bag 


... ready for action 


SPARINE Should always be on hand for the patient in 
psychic crisis. In the medical emergency, 

it relieves acute apprehension and modifies the 
patient’s response to pain. In overactivity or 
aggressiveness, SPARINE rapidly calms the 

patient and encourages cooperative 

behavior. To simplify the management of 

these difficult patients, always carry SPARINE. 


SPARINE provides prompt control 
by intravenous injection, effective maintenance 
by both the intramuscular and oral 
routes, and is well-tolerated in all three 
methods of administration. SPARINE 
does not cause liver damage, 
parkinsonian-like syndrome; only rarely 
have blood dyscrasias or seizures 

been reported. 


HYDROCHLORIDE 


Promazine Hydrochloride 


INJECTION 
TABLETS 
SYRUP 


EQUANIL® 
Meprobamate 


PHENERGAN® HCI 
Promethazine HC! 


SPARINE HCI 


Promazine HCI 


A Wyeth normotropic drug for ® 
nearly every patient under stress Philadelphia 1, Pa. 


Comprehensive literature supplied on request 
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strength -malleability control 


DEKNATEL ‘“K’ NE 


PATENT we 


«+ STARTS AS AN EXTREMELY SHARP PENETRAT 


DLE 


G POINT 


CONTINUES AS A TAPER POINT—NO SIDES” 


THE EXTREME SHARPNESS AND ORIENTATION OF THE DEKNATEL 
‘K’ NEEDLE PENETRATING POINT AFFORD THESE ADVANTAGES: 


@ BENDING OF NEEDLES MiNIMIZED OR ELIMINATED. The point 
engages the tissue immediately and advancement is made 
with minimum effort. 

@ NEEDLE HOLDER STABILITY IS MAXIMAL. Since very little 
force is needed to advance the point, twisting in the holder 
is decreased or eliminated entirely, no matter at what 
angle the Deknatel ‘K’ Needle is held. 

@ HEMOSTAT BECOMES A NEEDLE HOLDER WHEN DESIRED. 
Because of the ease of passage, the excessive force of needle 
holder jaws is not necessary to stabilize the Deknatel ‘K’ 
Needle. Any ordinary clamping instrument will do. 


@ USE OF FINER GAUGE NEEDLES THAN PREVIOUSLY POSSIBLE 
because the sharpness carries the finer diameter through 
without bending. 

@ SMALLEST DIAMETER HOLE POSSIBLE, The Deknatel ‘K' 
Needle point is completely within the diameter of the wire, 
thus making the hole of a taper point needle—the smallest 
one possible. There are no lateral projections of cutting 
sides to enlarge the hole. 

@ SEMI-MALLEABILITY, Curvature of the Deknatel ‘K’ Needle 
may be changed at will for a particular modality without 
increasing the danger of its breaking or bending in use, 


ADDITIONAL ADVANTAGES 


GENERAL SURGERY 


@ FINEST APPROXIMATION OF SKIN WOUNDS, Because of the 
orientation of the point, the very edges of skin are coapted 
with ease, producing superior cosmetic results and de- 
creasing the scarring potential. 


@ SKIN CLOSURES WITH FINER GAUGE NEEDLES THAN EVER 
USED BEFORE. Closure is readily made with a 6-0 arterio- 
vascular-type needle—a finer diameter than the equiva- 
lent ophthalmic needle. The use of finer diameters also 
decreases the scarring potential. 


@ EXTREMELY FINE- PICKUP WITHOUT TEARING OR CUTTING 
OUT OF TISSUE. Subcuticular Bites: The absence of cut- 
ting sides and the orientation of the point allows the pick- 
up of finest sections with minimal trauma. 


@ PASSING OF RETENTION SUTURES. It is no longer neces- 
sary to ‘wrestle’ a needle through tissue. The extreme 
sharpness of the Deknatel ‘K’ Needle gives unusual ease 
of passage. 


@ SAME NEEDLE FOR PERITONEUM, MUSCLE, FASCIA AND SKIN. 
The absence of cutting edges on the Deknatel ‘K’ Needle 
outmodes the need for changing from taper to cutting 


edge needles. The Deknatel ‘K’ Needle is all-purpose in 
closure. 


OB-GYN SURGERY 


Mucosal layers are picked up with almost microtome 
thinness as in the Le Fort operation. 


The needle’s malleability avoids the danger of its breaking 
in vaginal plastic repair. 


For samples, write — 


DEKWNATEL sce-s2 222 street, QUEENS VILLAGE 29, N.Y. 


THORACIC SURGERY 


@ PENETRATION OF CARTILAGE WITH SMALLEST POSSIBLE 
HOLE such as costochondral junctions and trachea. A 6-0 
arteriovascular needle with a Deknatel ‘K’ point easily 
penetrates the bronchus with greatly decreased proba- 
bility of splitting. 

@ LIGATION OF BLEEDERS ON THE SURFACE OF THE PERIOS- 
TEUM AND TRACHEA. Fibrous tissue will not be torn. There 
are no cutting sides, no cutting in or out. 


@ PASSAGE THROUGH AN ARTERIOSCLEROTIC PLAQUE. The 
Deknatel ‘K’ Needle is sharp enough and tough enough 
to aid greatly in the penetration of the calcification. 


OPHTHALMIC SURGERY 


@ IN CORNEAL AND SCLERAL WORK the Deknatel ‘K’ Needle 
more closely approaches the ideal than any conventional 
cutting, reverse cutting or Grieshaber-type needles. There 
are no cutting sides to split fibrous tissue. There are no 
cutting surfaces above or below to split or cut adjacent 
structures. The upper flat surface picks up fibrous tissue 
in microtome thinness as desired. 


PLASTIC SURGERY 


@ CLEFT PALATE. The needle curvature may be varied into a 
‘v’ or any other shape. The needle will not break in bend- 
ing or in use. 


OTOLARYNGOLOGIC SURGERY 


The Deknatel ‘K’ Needle may be formed into a ‘crochet 
hook’ shape. There is no danger of breaking. The sharp- 
ness of the point will carry the needle through the tissue. 
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new dimensions 
in sulfa therapy 


ESCHERICHIA COL! 


effective sulfa levels 
for 24 hours with a 


® 


| 
(sulfamethoxypyridazine, Parke-Davis) 
POSSIBLE wide antibacterial spectrum —effec- 
tively combats many gram-negative and 
natel gram-positive bacterial infections...valu- 
e smallest : able in genitourinary tract infections, 
upper respiratory infections, bacillary 
dysenteries, and surgical and soft tissue 
ig in use, infections, due to sulfonamide-sensitive 
—— organisms - rapid effect—therapeutic 
blood levels promptly attained - pro- 
longed action—effective blood and urine 
concentrations sustained day and night 
d proba: with 1 tablet daily - well tolerated—high 
pers BoM. solubility and low dosage minimize possi- 
rn. There bility of crystalluria - I tablet-a-day 
QUE. The F schedule — greater convenience and 


enough 
ation. economy for patients. 


<’ Needle Ps ; Adult Dosage: Initial (first day) 2 tablets (1 Gm.) 
nage nae for mild or moderate infections, or 4 tablets 
e are no Te, ye : (2 Gr...) for severe infections. Maintenance— 


1 tablet (0.5 Gm.) daily. 


Children’s Dosage: According to weight. See 
2 literature for details of dosage and administra- 
tion. Available: Quarter-scored tablets of 
i 0.5 Gm., bottles of 24, 100, and 1000. 
RY 
‘crochet PARKE DAVIS & COMPANY 


sharp- 
e tissue. DETROIT 32, MICHIGAN 


PNEUMOCOCC!I 


N. Y. 
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AEROBACTER 


The Taste ays, Yos 


ORAL STABLE! 


8B : Cc N SUSPENSION READY TO USE! 


Benzathine Penicillin G, Wyeth (Dibenzylethylenediamine Dipenicillin G) 


A Superior Oral Penicillin for Children 


SUPPLIED: Cherry //avor— 300,000 units per 5-cc. tsp., bottles of 2 fl. oz. 
Custard flavor —150,000 units per 5-cc. tsp., bottles of 2 fl. oz. 


R) 
Philadelphia 1, Pa. 


This advertisement con- 
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topical antibiotic therapy 
in its most convenient form 


AUREOMYCIN 


CHLORTETRACYCLINE HYDROCHLORIDE 


DRESSINGS 


STERILE AUREOMYCIN DRESSINGS in 4 handy 
forms provide instant-ready added protection 
against wound infection in hospital, office or 
emergency use. 


STERILE AUREOMYCIN DRESSINGS ensure safe, 


high-concentration broad-spectrum action at the 
site of potential or existing infection... promote 
faster healing and virtually eliminate odor in 
burns, abscesses, surgical incisions, amputations, 
and other wounds. 


AUREOMYCIN 


Hydrochloride 


AUREOMYCIN Chlortetracycline Impreg- 
nated Gauze Products—containing 2% Chlor- 
tetracycline Hydrochloride in a special, non- 
adherent, water-absorbent base—are available 
as: Strip Dressing, ¥2” x 72”, 2” x 108”; in glass 
jars. 8” x 12” Dressing, in individual aluminum 
en” foil envelopes. Packing, 2” x 24”, 1” x 36”, and 
2” x 36”; in glass jars. 


AUREOSURGIC® Surgical Powder —con- 
taining 50 mg. Chlortetracycline Hydrochloride 
per gram in a soluble base — is available in 
shaker-top bottles of 20 Gm: 


© Producers of Davis & Geck Brand Sutures and 
» Vim Brand Hypodermic Syringes and Needles 
Distributed in Canada by North American Cyanamid Ltd., Montreal 16, P.Q. 
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Wets in seconds, sets in 4-5 minutes. Gypsona 
casts are exceptionally strong because of high 
plaster content, with almost no plaster loss. And 
more plaster per yard means you use fewer yards 
of bandage. 


Try Gypsona* with your own hands—here is quality you can feel 


The easy workability and precise molding qualities of Gypsona have made it the 
most widely used plaster bandage in Europe and other parts of the world. 
Now Curity makes this quality bandage conveniently available in this country. 
Gypsona is made of plaster from a special 
quarry in England. It is purer, creamier and 


finer-ground than any other. Plastic core gives Curity’ 


easy control to end of roll, will not “‘telescope.”’ 

Waterproof package, too. G y p S oO n eh 
Gypsona casts are lightweight and strong, with 

a white, porcelain-like finish that stays neat and PLASIOR BANEADS 


clean. But do see for yourself—ask your Curity | ( BAUER & BLACK) | 


representative for a demonstration. Division of The Kendall Company 


For an appropriately fine cast padding, we direct you to WEBRIL® Bandage *Rog. T. M, of T. J. Smith and Nephew Ltd. 
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‘Miltown’ relieved symptoms 
in 88% of pregnant women 
complaining of nausea, 
vomiting, leg cramps 
(refractory to calcium therapy), 
numbness and tingling 

of the extremities, 

headache, insomnia, anxiety, 
and emotional upsets.* 


 Miltown 


"WALLACE LABORATORIES, New Brunswick, N. J. 
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In medical student volunteers, 
produced increased daytime 
energy and attentiveness at lectures, 
sounder sleep (with a reduction in 
the hours of sleep needed), better 
ability to concentrate on both study- 
ing and writing, decreased apprehen- 
siveness prior to and during examina- 
tions, a more affable mood and 
outspoken personality. 
1. Murphree, H.B., Jr.; Jenney, E.H., and 
Pfeiffer, C.C.: 2-Dimethylaminoethanol as a 
Central Nervous System Stimulant. Presented 
before Assoc. for Research in Nervous and 


Mental Disease, New York, Dec. 12-14, 1957. 
To be published. 


Reports from Investigators 


In Exhaustion and Depression—In 
a study of over 100 patients suffering 
from various psychiatric disorders, 
especially exhaustion and mild de- 
pression, the clinical effect of 
‘Deaner’ was to increase energy and 
to relieve depression in over 70%. 
2. Lemere, F., and Lasater, J.H.: Am. J. 
Psychiat. 114:655 (Jan.) 1958. 
In Learning Problems—Some of the 
children with reading problems and 
other learning defects have improved 
markedly during their treatment with 
Deaner. 3. Oettinger, L.: To 
be published. 
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2-dimethylaminoethanol (deanol) 


A totally New Molecule for the Treatment of 


Chronic Fatigue States 
Mild Depression 
Chronic Headache 
Migraine 

Neurasthenia 


In extensive clinical trials, DEANER has proved to be of value in that large 


contingent of patients with vague, undefined symptoms, who feel under par 


and lack energy or are mildly depressed. 


Patients with chronic headache including migraine are benefited. 


Advantages of ‘Deaner’ 


Effects come on gradually and are prolonged... 


Without causing hyperirritability, jitteriness or 
emotional tension... 


Without causing excess motor activity... 
Without causing loss of appetite . . . 
Without elevating blood pressure or heart rate... 


Without sudden letdown on discontinuance of 
therapy. 


Initially, 1 tablet (25 mg.) daily in 
the morning. Maintenance dose, 1 
to 3 tablets (25 mg. to 75 mg.) for 
adults; % to 3 tablets for children. 
Full benefits may require two weeks 
or more of therapy. 


‘Deaner’ is supplied in 25 mg. 
scored tablets in bottles of 100. 


Another First 


LOS ANGELES 
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Hore STERILE. 
Rib-Back 


in the 
PUNCTURE PROOF 
Package 


Naturally, it can be AUTOCLAVED 


Don't compromise package safety or blade qual- 
ity. The B-P STERILE Rib-Back BLADE package 
provides both—on the outside an easily opened 
PUNCTURE PROOF envelope that can be auto- 
claved if desired . . . on the inside a STERILE 
Rib-Back BLADE of the same superior carbon 
steel you have always enjoyed. 


CARBON steel—the BEST for FINE cutting edges 


After all, the first consideration is cutting effi- 
ciency no matter how the blade is packaged— 
and cutting efficiency is exactly what you get 
with the ‘only’ B-P Rib-Back Surgical Blade, 
whether your preference in packaging be... 


B-P STERILE pack Rib-Back BLADES 
B-P RACK-PACK® Rib-Back BLADES 
B-P CONVENTIONAL pack Rib-Back BLADES sk your aeater 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 


BARD-PARKER RIB-BACK BLADES — ALWAYS YOUR BEST BUY IN PERFORMANCE 
SUPPLIED IN THE PACKAGE TO MEET YOUR REQUIREMENTS 


BLADE 

A 

: 
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Ayerst presents 


NEW nonftlammable, nonexplosive 


(2-bromo-2-chloro-1:1:1-trifluoroethane) 


A PRECISION ANESTHETIC 


the most significant advance 
in inhalation anesthesia 


since the introduction 


of ether 
offered to anesthesiologists only after 
Clinical trial in more than 20,000 cases 
“Fluothane”’ is of outstanding significance because: 


“Fluothane”’ provides rapid induction of anesthesia 

Fluothane”’ allows rapid recovery with quick return of faculties 

“Fluothane” does not increase bronchial or salivary secretion 

“Fluothane” minimizes capillary bleeding 

“Fluothane” causes minimal incidence of nausea and vomiting 


“Fluothane”’ permits safe use of X-ray and electrocautery during anesthesia 


“Fluothane” is available now to anesthesiologists. Further information on this new preci- 
sion anesthetic can be obtained from the Medical Department of Ayerst Laboratories. 


5847 


Ayerst Laboratories * New York 16, N. Y. © Montreal, Canada 


“Fluothane” is supplied in the United States by 
arrangement with Imperial Chemical Industries, Ltd. 
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RATIONAL 
ADJUNCT 
TO SURGERY 


Metabolic demands increase when the body is sub- 
jected to surgical procedures, burns, fractures and 
illness. Under such circumstances, restitution of de- 
pleted vitamin reserves will accelerate body repair. 
STRESSCAPS provide essential water-soluble vitamins 
in a professionally accepted formulation. 
STRESSCAPS IN STRESS 


e Infection * Physiologic Trauma « Endocrine Dysfunction 


¢ Emotional Stress + Pre- and Postoperatively 


STRESSCAPS 


STRESS FORMULA VITAMINS LEDERLE 


Each Capsule Contains: 
Thiamine Mononitrate 


0 mg. 
Riboflavin (B:) 10 mg. 
Niacinamide 100 mg. 
Ascorbic Acid (C) 300 mg. 
Pyridoxine HCI (Bs) 2 mg. 
Vitamin Biz 4 mcgm. 
Folic Acid 1.5 mg. 


Calcium Pantothenate 20 mg. 
Vitamin K (Menadione) 2mg. 
Average Dose: 1-2 capsules daily. 


E> LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY. PEARL RIVER, NEW YORK 


*Reg. U. S. Pat. Off 
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THE 


LAPIDES URINARY ILEOSTOMY DEVICE* 


A.C.M.I. 


With the advice of patient and colleagues, this device was evolved and has 
proven to be efficient and reliable. It consists of a small rubber ring with 
belt, condom, plastic plug, polyvinyl tubing and latex urinal bag. 


Condom 


Plastic plugte 


tube 
to 


Flappe cv valve 
to prevent beak 
-flow Purine 


Latex 
bag 


“A Urinary leostomy Device by Jack Lapides, Robert Boyd and Sheldon 
L. Fellman from the Department of Surgery, University of Michigan 
Medical Center, Veteran’s Administration Hospital, Ann Arbor, Michigan 
and Wayne County General Hospital, Eloise, Michigan. 


ileostomy 

Condom. 
cemented to sking 


EATURES==—= 


Can be applied at operating table upon com- 
pletion of ileostomy. 


Ring-condom-skin arrangement allows easy 
removal and replacement. 


Condom is only replacement necessary in 
device. 


e 


Condom stretches and acts as a safety valve. 
If tubing or urinal bag becomes occluded, 
urine can still be pumped by ileum into 
condom without appreciably increasing intra- 
ileal or intra-ureteral pressures and without 
forcing the device from the skin. 


The large diameter of the hole in the ileos- 
tomy ring provides a wide margin of skin 
between the inner edge of the ring and the 
ileostomy. This prevents pressure necrosis of 
the ileum and also permits easier application 
of the ring to the skin. 


© It is neat and streamlined permitting’ the 
patient to wear form-fitting clothes. 


Consult Your Dealer 
or 
Write For Informative 
Reprint 


Cat. No. 2769 


ESTABLISHED IN 1900 Cals 


8 PELHAM PARKWAY PELHAM MANOR, N. Y. 
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eandomycin, Wyeth 


Effective against 

many organisms 

resistant to other 
agents 


Effective against 
many common 
-infections of 
everyday practice 


Acid-resistant, 
readily absorbed, 
effectively utilized 


Reliable blood 
levels — rapid, 
high, sustained 


Low incidence and 
minimal severity of 
sensitivity and toxic 


reactions 
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high blood levels, reliable blood leve) 
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is a new, orally effective antibiotic derivative. Clinical trials 
rate extensive applications in treatn ent and specific usefulness 
of antibiotic resistance and reactions. 


antimicrobial spectrum encompasses most gram- 

ive and some gram-negative bacteria. It is effective in many infec- 

Meeauised by organisms resistant to erythromycin, the tetracyclines, 

Mellin, and streptomycin. It is particularly useful against niany re- 
Sent strains of staphylococci in hospital populations. 


is notably well-toierated. Clinical experience shows a low 
Beidence and minimal severity of sensitivity or untoward reactions. This 
San advantage of pronounced importance for patients with a history 
mumoxicity or hypersensitivity to other agents. 
Baorable response to { LAMY has followed its use in a wide variety 


Pneumonia. 


125 meg. 250 mg. (black and yellow), vials of 36. 
Spension (cherry-raspberry flavored), 125 mg. per 5-cc. teaspoonful, bottles of 2 

$02. Also available: Oleandomycin Phosphate, Wyeth, for intravenous administration—as 
ma powder for reconstitution; each vial contains 500 mg. of oleandomycin base as the 
pnate salt, *Trademark 
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CAPSULES e ORAL SUSPENSIC 
ulcers and wounds, furuncles, carbuncles, cellulitis, urinary- 
Streptococcal pneumonia, cellulitis, tonsil- 
infections of traumatic and surgical wounds, urinary- 
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in these conditions... 


mixed infections of the urinary tract, 
as @ supportive measure in surgery, and 


in selected cases of bacterial endocarditis 


the combination ........ 


dihy drostreptomycin is 


therapy of 


one vial 


Common P-S (Dry Powner) 1.0 
_ Gm, Formula: 300,000 units penicil- 
din G procaine crystalline, 100,000 
units penicillin G potassium crystal- 
line, 1.0 Gm. dihydrostreptomycin 
sulfate, per dose. 
~Comaiotic P-S (Dry Powper) 0.5 | Combiotic Aqueous 
_ Gm. Formula: same penicillin con- also available in 

tent as above, but with 0.5 Gm. dihy- 

drostreptomycin sulfate per dose. 


-Comsiotic Aqueous SUSPENSION > 
(ready to inject) in five-dose “drain- ral 

clear” (10°ce.) vials, 400,000 units | 
penicillin G procaine crystalline and dose 
0.5 Gm. dihydrostreptomycin sul- i with sterile needle attached — use 
fate, in each 2 cc. dose. and dispose — eliminates steriliza- 
tion, measuring, assembly, breakage. 
Pfizer injectables available in single. 
dose disposable cartridges: 
Penicittin G Procaine 
LINE IN AQUEOUS SusPENSION, 300,- 
000; 600,000 and 1,000,000 units. _ 
Compiotic AQuEous SUSPENSION, 
400,000 units penicillin G procaine 
crystalline plus 0.5 Gm. dihydro- 
streptomycin. 
STREPTOMYCIN SULFATE Sowvtion, 
1Gm. 
DiHYDROSTREPTO MYCIN 
So.ution, 1 Gm. 

(smaller, 22-gauge needle for most 
dosage forms -minimizes nee 
pain) 
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2 IBEROL Filmtabs a day supply: 

THE RIGHT AMOUNT OF IRON 

Ferrous Sulfate, U.S.P........... 1.05 Gm. 
(Elemental lron—210 mg.) 

PLUS THE COMPLETE B COMPLEX 


BEVIDORAL®.......... 1 U.S.P. Unit (Oral) 
(Vitamin By2 with Intrinsic Factor Concentrate, Abbott) 
Liver Fracvion' 200 mg. 
Thiamine Mononitrate............... 6S mg. 

Pyridoxine Hydrochloride........... 3mg. 
Calcium Pantothenate............... 6 mg. 
PLUS VITAMIN C 


anemia in convalescence 


another indication for ® 
erol 


potent antianemia therapy 
\ 4 plus the complete B-complex 


Obboitt 


@FILMTAB—FILM-SEALED TABLETS, ABBOTT; PATENT APPLIED FOR. 
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STOP vulvar itching and burning faster 


GET quicker cures... 


with | 


the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 


killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds... and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 


(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators. 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. - Buffalo 13, New York 
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“«,..the 
emergency 
transfusion 
fluid 3 
of 

choice” 


Normal Serum Albumin (Human) 


No risk of serum hepatitis 

Ready for administration; no storage problems 
Human protein; readily metabolized 

Contains no blood-clotting components 

No grouping, typing, cross-matching required 


Supplied: 'ALBUMISOL' 5%—in 250 and 500 ce. bot- Ss 

tles in packages with a set of disposable intravenous 

equipment. 

Also supplied: 'ALBUMISOL' 25% (Salt-Poor)—in 20 MERCK SHARP & DOHME 
cc. bottles: in SO cc. bottles in packages with a set of ese 

disposable intravenous equipment. Division of MERCK & CO., INC. 


Philadelphia 1, Pa. 
* Janeway, C.A.: Quart. Rev. Med. 9:153 (Aug.) 1952. 
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VAGINAL TABLETS 


RESULTS: 

“Of 96 patients with records suitable for tabulation, 85 had from good to excellent results.”? 
Ina group of 13 pregnant and 12 nonpregnant clinic patients “all patients were rapidly relieved 
of their symptoms, within 24 hours in most cases. ... The writer has seldom been so rapidly 
convinced of the value of a new therapeutic agent.” 


Mycostatin is the safe, highly effective antifungal antibiotic . . . with direct, specific action 
against monilia. When you use Mycostatin Vaginal Tablets for your patients with monilial 
vaginitis, your therapy can be 98.3% successful. And your treatment will be clean—without 
messiness or staining—a point your patients will appreciate. 


Each tablet contains 100,000 units of Mycostatin and 0.95 Gm. lactose. Packages of 15 with 
applicator; packages of 100 without applicator. Each tablet individually foil wrapped. 


Therapy: 1 tablet intravaginally once to twice daily for 2 weeks, or as required. 


You can also use Mycostatin Oral Tablets; Mycostatin Ointment; Mycostatin Dusting Powder; 
Mycostatin for Suspension. 


1, Thomas, H. H.: Obstet. & Gynec. 9:163, 1957. 2. Browne, A. D. H.: J. Irish M.A. 40:86, 1957. 3. Pace, H. R., 
and Schantz, S. I: J.A.M.A. 162:268, 1956. “MYCOSTATIN’® IS A SQUIBB TRADEMARK 


Squibb Nystatin 


SQUIBB QUALITY— 
THE PRICELESS 
INGREDIENT 
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A POINT OF VIEW IN ’55 

“At this time, it appears that the problem 

of antibiotic-resistant bacteria is the 

greatest fear in the future with chronic 
infections of the... urinary tract...” 


A POINT OF FACT IN ’58 

“... This prediction has proved 

to be correct for both gram-positive 
and gram-negative organisms.’ 


.» ONE NOTABLE EXCEPTION 

“,.. studies indicate that microorganisms, 
in vitro and in vivo, do not appear 

to develop resistance to FURADANTIN.”® 


for acute and chronic 
genitourinary tract infections 


FURADANTIN 


brand of nitrofurantoin 


AVERAGE FURADANTIN DOSAGE: In acute, complicated or refractory cases and in 
chronic infections—100 mg. q.i.d., with meals and with food or milk on retiring. 


REFERENCES: 1. Flippin, H. F.: Virginia M. Month. 82:435, 1955. 2. Caswell, H. T., et al.: Surg. Gyn. 
Obst. 106:1, 1958. 3. Nesbitt, R. E. L., Jr., and Young, J. E.: Obst. Gyn., N. Y. 10:89. 1957. 


NOW, for hospitalized patients, for severe urinary tract infections when peroral 
administration of FURADANTIN is not feasible and for serious infections as 
septicemia (bacteremia): FURADANTIN Intravenous Solution 


NITROFURANS ...a new class of antimicrobials... 
neither antibiotics nor sulfonamides wil le 
° 


EATON LABORATORIES, NORWICH, NEW YORK 


| 
| 
} : 
| 
| 
| 


ATRAUGRIP jaws* 


on intestinal and 
stomach clamps 


MADE EXCLUSIVELY BY 


PILLING 


Pilling forceps and clamps with ATRAUGRIP 
jaws are noncutting and non-traumatic, yet 
so secure even under pressure that the surgeon 

™\ has additional “working space”, a great advantage 
in many phases of abdominal surgery. 


Fine teeth provide a firm hold on viscus, 

but do not penetrate or traumatize the wall of the 
stomach or intestine. Tissue between the blades 

is in no way devitalized nor is the circulation 
jeopardized; only the serosa is penetrated. 


RIENHOFF articulated abdominal clamp 
FEHLAND right angle colon clamp 
FOSS anterior resection clamp 
FOSS heavy angular clamp 

BEST right angle colon clamps 
MARTZLOFF intestinal clamp 
HERRICK pedicle clamp 

RUSSELL hysterectomy clamps 
MILLER bayonet intestinal forceps 
STONE intestinal clamps 
BAINBRIDGE forceps 
JEFFERSON duodenal forceps 
MAYO pedicle clamp 

/ STANTON rectal cautery clamp 
MUIR rectal cautery clamp 


INSTRUMENTS WITH ATRAUGRIP JAWS, 
DEVELOPED AND PATENTED BY PILLING, ARE AVAILABLE ONLY FROM 


GEORGE P. r I Lad N G & SON CO. 


*Pat. No. 2668538 


3451 Walnut Street 
Philadelphia 


Pilling New York Office—4 W. 56th St., N. Y. 19, N. Y., Circle 5-8125 
Charles H. Dunham, 9508 Monroe Ave., Washington 22, D. C, 
CABLE ADDRESS: Surgical-Phila. 


NOW! 
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FILIBON helps 

her meet the nutritional demands of pregnancy in 
today’s active life by supplying full vitamin-mineral 
supplementation, plus... 


e A phosphorus-free formula 

e Vitamins Bs and K—prophylactically important 

e Noninhibitory intrinsic factor to augment Biz 
absorption 

e New, better-tolerated source of iron 

e Important trace elements 


to keep her on the regimen you prescribe 

e the attractive FILIBON Jar 

e the FILIBON capsule, small and easy to swallow 

e the convenient FILIBON dosage, easy to remember 
—only one a day 


Each soft-shell FILIBON capsule 


contains: 
Vitamin A. . 4,000 U.S.P. Units Iron (as Fumarate). . 30mg. 
VitaminD. . 4000U.S.P. Units Intrinsic Factor ... 5 mg. 
Thiamine Fluorine (CaF2) . . . 0.015 mg. 
Mononitrate (Bi). . 3 mg. Copper (CuO)... . 0.15 mg 
Pyridoxine (Be) 1mg. Iodine(KI) ..... 0.01 mg. 
Niacinamide. ... . 10 mg. Potassium (K2SO,) . . 0.835 mg. 
Riboflavin (By). . . . 2mg. Manganese (MnO). . 0.05 mg. 
2mcegm. Magnesium (MgO) . . 0.15 mg. 
Ascorbic Acid (C). . . 50 mg. Molybdenum 
Vitamin K (Menadione) 0.5 mg (Na2Mo0;.2H20)_ . 0.025 mg 
Img. Zine(ZnO) .... .90. 085 mg. 
Ferrous Fumarate 90 mg. Calcium Carbonate. . 575 mg. 


in the picture... during pregnancy 


PHOSPHORUS-FREE PRENATAL VITAMIN-MINERAL SUPPLEMENT LEDERLE 


DOSAGE /one or more 
capsules daily 
SUPPLIED / attractive 
re-usable bottles 

of 100 capsules 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York > 


*Reg. Pat. Off. 


| 
= 
: 


Investigator 


after investigator repor 


Wilkins, R. W.: New England J. Med. 257:1026, Nov. 21, 1957. 
“Chlorothiazide added to other antihypertensive drugs reduced the blood 
pressure in 19 of 23 hypertensive patients.” “All of 11 hypertension 
subjects in whom splanchnicectomy had been performed had a striking 
blood pressure response to oral administration of chlorothiazide.” “. . . it is 
not hypotensive in normotensive patients with congestive heart failure, in 
whom it is markedly diuretic; it is hypotensive in both compensated and 
decompensated hypertensive patients (in the former without congestive 
heart failure, it is not markedly diuretic, whereas in the latter in congestive 
heart failure, it is markedly diuretic). . . .” 


Freis, E. D., Wanko, A., Wilson, 1. H. and Parrish, A. E.: J.A.M.A..166:137, 
Jan. 11, 1958. 

“Chlorothiazide (maintenance dose, 0.5 Gm. twice daily) added to the 
regimen of 73 ambulatory hypertensive patients who were receiving other 
antihypertensive drugs as well caused an additional reduction [16%] of 
blood pressure.” “The advantages of chlorothiazide were (1) significant 
antihypertensive effect in a high percentage of patients, particularly when 
combined with other agents, (2) absence of significant side effects or 
toxicity in the dosages used, (3) absence of tolerance (at least thus far), and 
(4) effectiveness with simple ‘rule of thumb’ oral dosage schedules.” 


In “Chlorothiazide: A New Type of Drug for the Treatment of Arterial Hypertension,” 
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‘Hollander, W. and Wilkins, R. W.: Boston Med. Quart. 8: 1, September, 1957, 


MERCK SHARP & DOHME oivision of merck & CO., Inc., Philadelphia 1, Pa, m@o) 
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(300 mg./day) (750 mg./day) 
PRESSURE 


INITIATE THERAPY WITH 'DIURIL*. 'piurit'is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


ADJUST DOSAGE OF OTHER AGENTS. The dosage of other antihypertensive medication 

/ (reserpine, veratrum, hydralazine, etc.) is adjusted as indicated by patient response. If the patient is 
established on a ganglionic blocking agent (e.g., "INVERSINE') this should be continued, but the total 
daily dose should be immediately reduced by as much as 25 to 50 per cent. This will reduce the 
serious side effects offen observed with ganglionic blockade. 


\DJUST DOSAGE OF ALL MEDICATION.The patient must be frequently observed and 
careful adjustment of all agents should be made to determine optimal maintenance dosage. 


SUPPLIED:250 mg. and 500 mg. scored tablets 'piurit' (chlorothiazide); bottles of 100 and 1,000. 
"DIURIL' is a trade-mark of Merck & Co., Inc. 


D Smooth, more trouble-free management of hypertension with 'DIURIL' 
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A JUNE 1958 PUBLICATION 


PEDIATRIC 


OPERATIVE TECHNICS SURGICAL PROCEDURES MANAGEMENT METHODS 


By ORVAR SWENSON, M.D., F.A.C.S., 
Surgeon-In-Chief, Boston Floating Hospital For Infants and Children; Asso- 
ciate Surgeon, New England Peabody Home For Crippled Children, Boston; 
Professor of Pediatric Surgery, Tufts University School of Medicine, Boston 
Foreword by WILLIAM E. LADD, M.D. 


‘This completely new text covers all aspects of the congenital, traumatic and acquired 
surgical problems which will be encountered by the surgeon or pediatrician in the newborn, 
the infant, and the child. 


Features distinguishing a surgical condition in this age group from the same condition 
in adults are discussed in detail. Operative procedures peculiar to this age group are de- 
scribed, illustrated and given full coverage. Minor surgical conditions as well as the grand 
lesions are well described and the entire gamut of pre- and postoperative care and the handling 
of complications are given. The hundreds of illustrations are originals with individual operative 
technics shown in step-by-step detail. 


Introductory chapters are devoted to the physical examination, gen- 


COVERAGE eral physiologic care, suitable anesthetics, the operating room set-up, and 
HEAD the types and choice of incision. The following 32 chapters cover specific 
NECK conditions and operations. All technics are detailed and fully illustrated. 

Directions for general surgical management include practical details of 
CHEST preoperative care, postoperative care, and the care of complications. 
ii The whole purpose of the book is to meet the needs of the pediatric 

surgeon, the general surgeon wishing to gain special proficiency in dealing 
G-U TRACT with pediatric surgical problems or those specialty surgeons who are called 
BURNS upon to operate all conditions in a given area regardless of the patient’s age. 
FRACTURES Above all, Swenson’s PEDIATRIC SURGERY is completely up to 
SKIN date, covers the whole range of surgical pediatric practice and is help- 


EXTREMITIES fully practical. 
750 PAGES. 980 ILLUS. JUNE 1958. $20.00 


Douglas & Stromme’s 
OPERATIVE OBSTETRICS 
Sept. 1957. 750 Pages. 859 Illustrations. $20.00 
John Borrie's 
MANAGEMENT OF THORACIC SURGICAL EMERGENCIES 
June 1958. 320 Pages. 111 Illustrations. $10.00 


Sept. 1958 John Madden's 9 x 12 Page Size 
ATLAS OF TECHNICS IN SURGERY 


700 Pages. 1834 Illustrations on 297 Full Page Plates. About $30.00 
APPLETON-CENTURY-CROFTS, INC., 35 W. 32nd St., N. Y. 1, N. Y. 
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NEW 
DUAL 
PURPOSE 


3" X 
STRIP 


Shorter length ends waste 
on small area wounds. New Z-fold 
insures perfect graft takes. 
Guaranteed sterile at time of use. 


Gth SIZE 


GAUZE 


Three-ply, fine-mesh Now supplied in:  1/2"x 72" 3x 18” 
pouze, lightly impregnated — 1x 36” 3% 36" 
for use in physician's 3” / 3" 9” 6’x 36” 


office, industrial medical 


department, first aid. Sole Maker: 


CHESEBROUGH-POND’S INC. 
Professional Products Division 
New York 17, N. Y. 
VASELINE is a registered trademark of Chesebrough-Pond's Inc. 


> 


y 
ast 
d 3x3 PAD, opens to 3x9 INCHES 
l, | Mesh Absorbent Goure (44/36) : 
UNOPENED ENVELOPE MAY BE AUTOCLAVED OR COLD-SOAKED 
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BONADOXIN 


stops morning sickness but| B 


relief with BONADOXIN in 1584 patients* 
good or excellent. ...... . 87.8% 
fair or moderate .. 
poor Or MONS 


“Summary of published clinical studies. 


| Betterllomes 
Garden Book 


doesn’t 
stop 


the 
patient 


‘*.,. tolerance was excellent, 
with no drowsiness resulting.’” 


side reactions 
were observed. ...’” 


Each pink-and-blue tablet contains: 


Pyridoxine HCl... .50mg. 
Meclizine HCl.....25 mg. 
Bottles of 25 and 100. 


Now also available as 
BONADOXIN DROPS 


1. Weinberg, A., and Werner, W. E. F.: Am. 
Pract. & Digest Treat. 6:580 (April) 1955. 
2. Codling, J. W., and Lowden, R. J.: North- 
west Med. 57:331 (March) 1958. 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 
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more and more a 
hospitals are 


modernizing 
with theAG” 


ELECTROSURGICAL UNIT 
with 


EXPLOSION-PROOF 
FOOTSWITCH 


Forbetter, surer performance, safety 
and dependability, there's nothing 
_ to match the Model “‘AG" Bovie 
Electrosurgical Unit with the L-F 
Explosion-Proof Footswitch, 
both Underwriters’ listed. This Seen of all 


electrosurgical units has 
distinguished itself in daily 
service with the world’s 

leading surgeons and hospitals. 
It is the one and only unit 
featuring both tube and spark-gap 
cutting, each independent of 

the other, and it provides electro- 
surgical flexibility heretofore 
unknown. Get information now 
on the “AG” Bovie and the L-F 
Explosion-Proof Footswitch avail- 
able with it. Mail this coupon. 


LIEBEL-FLARSHEIM COMPANY _—— Dept. 7742 
Cincinnati 15, Ohio 

Gentlemen: 

Please send (without obligation) your 
latest illustrated brochure on the Model 
“AG”’ Bovie Electrosurgical Unit to: 


/ \ 
| | Se 
| | 
| 
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permits : 24-hour film es more 
optimal absorption characteristics’ 


— 
contrast—tor definitive di is 
| 
more contrast clarity than with aqueous m Jiql2 
of poppy oil, containing 37% iodine. It is available in 10-cc. ; 
— ampules, boxes of two. A development of ‘Laboratories. 
(1) Steinberg, W.: Am. J. & Gynec. 75:144, ] 
(2) Becker, S.: J. Am. M. Women’s A. 12:332, 1957.) 


INTRAMUSCULAR IRON-DEXTRAN COMPLEX 


“...this patient did not receive any transfusion of blood or 
any hematinic other than the intramuscular dose of iron. His 
initial concentration of hemoglobin measured 5.8 gm. per 
100 cc. of blood and in spite of operation [hemorrhoidectomy] 
and further Icss of blood the concentration increased to 
12.2 gm. within less than 3 weeks. Concomitantly with the 
hematologic improvement there was clinical improvement 
and subsidence of the initial primary symptoms [unusual 
fatigability, dyspnea, palpitation on exertion).”? 


“...she had an excellent response with a reticulocyte peak 
of 5.3 per cent on the seventh day, and a complete disap- 
pearance of the anemia and conversion from hypochromic 
to normochromic ceils by the end of two months. She expe- 
rienced remarkable improvement in pep and sense of well- 
being coincident with the alleviation of her anemia.”2 


(1) Hagedorn, A. B.: Proc. Staff Meet. Mayo Clin. 32:705 (Dec. 11) 1957. 


(2) Best, W. R.; Louis, J., and Limarzi, L. RM. Clin. North America | 


(Jan.) 1958, p. 3. 


Supplied: 2-cc. and 5-cc. ampuls, boxes of 4. Physician's directions in 
every box. There are 50 mg. of elemental iron per cc. Request brochure 
NDA 17, imferon. 


IMFERON® is distributed by Lakeside Laboratories, Inc., under license 
from Benger Laboratories, Limited. 
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PIGMENTED VILLONODULAR SYNOVITIS 
...3 aspects 


Figure 2 (above)—Photograph of a portion of 
the resected synovium with attached menisci 
from the case shown in Figure 1. Note the 
deep brownish color of parts of the villously 
hypertrophied synovium. 


Figure 1 (above)—Lateral radiograph of em SA 
knee area in a case of pigmented villo- 
nodular synovitis in a man of 53 years. 
Note the lobulated soft-tissue masses 
posteriorly and the effects of invasion 
of the patella and the femoral condyles 
by lesional tissue. 


Figure 3 (right)—Photomicrograph (x 25) 
showing a tissue area in a villonodular 
synovitis in which the proliferated villi 
are matted together. The brownish dis- 
coloration of the tissue is due to hemo- 
siderin pigment. 


Turn page for data on Synovial Osteochondromatosis . . . 3 aspects 


To complete the picture 
...always combine photography with radiography! 


Radiography helps establish the diagnosis _ vide material for discussion, for teaching, for 
—sets the stage for treatment. lectures and publication, for research, for refer- 


Photography records steps in treatment— ence and review. 


surgery or therapy; gross specimens; before- 


Expensive ? No. Equipment requirements y 


and-after conditions. In other words, photog- a z 


raphy completes the picture. small considering the value of 


Radiographs and photographs together pro- documented case records. 


TRADE MARK 


Kodak. 
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SYNOVIAL OSTEOCHONDROMATOSIS . .. 
3 aspects 


ing from the surface. 


Figure 1 (above)—A lateral radiograph from 
a case of synovial osteochondromatosis of the 
knee. Note the faint opacities in the supra- 
patellar pouch area and in the posterior 
compartment. 


Figure 3 (right)—Photomicrograph (x 3) of 
representative section prepared from lesional 
tissue shown in Figure 2. Note the numerous 
islands of cartilage within the synovial mem- 
brane. Some are agglomerated and are 
protruding into the pouch. a 


For Radiography: Kodak Royal Blue X-ray 
Film and Kodak x-ray processing chemicals are 
uniform, dependable. Quality-controlled—rigidly 
tested—they are made to work together. 

For Color Photography: Kodachrome Films 
for miniature and motion-picture cameras: Kodak 
Ektachrome Films and Kodak Ektacolor Films for 
sheet-film cameras; Kodak Ektachrome Films for 
roll-film and miniature cameras; Kodacolor Films 


for roll-film cameras and cameras accepting No. 828 
film. Kodak color print materials are also available. 


Order Kodak x-ray products from your Kodak x-ray dealer, 


TRADE MARK 


Figure 2 (above)—Photograph showing the synovial 
surface of the suprapatellar pouch. Note the carti- 
laginous excrescences, many of which are protrud- 


Kodak photographic products from your Kodak photographic dealer. 
EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N. Y. 
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before the 
“POST-OP” spin 
begins 


to prove Vertigo, nausea, vomiting 
as inthe postoperative patient 


In a study involving 144 patients, BoNAMINE demonstrated its marked suppressor effect, 
—COnIng to the comfort and clinical well-being of patients recovering from 
surgery...” 

“considered solely as an anti-emetic agent... it is equally effective in operations 
involving the body cavity, and in other operations. . .""! dramatically reducing the risk 
of wound disruption, aspiration of vomitus, and dehydration following vomiting. 

Also indicated for vertigo, nausea, vomiting in: cerebral arteriosclerosis = other geriatric 
conditions = pediatric infections = morning sickness = opiate or other drug therapy = 
— therapy, Meniére’s syndrome, fenestration procedures, labyrinthitis » motion 
sickness. 

BONAMINE Tablets, scored, tasteless, 25 mg. Boxes of 8, bottles of 100 and 500. 

BONAMINE Chewing Tablets, pleasantly mint flavored, 25 mg. Packages of 8. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co,, Inc. Brooklyn 6, New York 


1. Kinney, J. J.: J. M. Soc. New Jersey 53:128, 1956. 
*Trademark 
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brand of meclizine hydrochloride 
Pfizer 2 


FAST-ACTING ORAL BROAD-SPECTRUM THERAPY. 


The modern blue and yellow ACHROMYCIN V Capsul combining equal parts of pure crystalline 


ACHROMYCIN Tetracycline HCI and Citric Acid, provide unsurpassed oral broad-spectrum therapy. 


Speed of absorption adds new emphasis to the benefits of true broad-spectrum action, minimum side effects 
and wide range effectiveness that have established ACHROMYCIN as an antibiotic of choice for decisive 
control of infection. 


REMEMBER THE V WHEN SPECIFYING ACHROMYCIN V. 
New blue and yellow capsules (sodium-free)—250 mg. with 250 mg. citric acid, and 100 mg., with 100 mg. 
citric acid. 


ACHROMYCIN V dosage: Recommended basic oral dosage is 6-7 mg. per Ib. body weight per day. In 
acute, severe infections often encountered in infants and children, the dose should be 12 mg. per lb. body 
weight per day. Dosage in the average adult should be 1 Gm. divided into four 250 mg. doses. 


ACHROMYCIN'V c*Fsutes 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY C Lederie) 
*Reg. U.S. Pat. Off. Pearl River, New York 
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irritating ...SAFE, 1 routinely in hospi 
low-sodium re: effective, and SAF m.,Dioctyl Potas- 
ation because it is quick, ion, N.F. 43 Gm., 
across the nation fluid 0z.), Sorbitol Solution, N.F. 4: 
s, in each 120 cc. (4 fluid A ailable at ethical pi 
Sulfosuccinate 0.12 Gm. Ave 


NEW- 
CONTROLS 
DEPRESSION 
WITHOUT STIMULATION 


Relieves depression without masking it with artificial elation Restores 
natural sleep without depression-producing aftereffects Reduces de- 
pressive rumination Often makes electroshock therapy unnecessary 

Deprol acts promptly and has a simple dosage schedule. No known liver 
toxicity. No effect on blood pressure, appetite. No effect on sexual function, 


Deprol 


Side effects are minimal and easily 
controlled by dosage adjustment. 
Does not interfere with 

other drug therapy. 

Composition: Each tablet contains 400 mg. 
meprobamate and 1 mg. 2-diethylaminoethyl 
benzilate hydrochloride (benactyzine HCl). 
Recommended Starting Dose: 1 tablet q.i.d. 
Literature and samples on request 


® WALLACE LABORATORIES 
New Brunswick, N. J. 
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FOR SAFER, SIMPLER 


THE 


| SANBORN 


MODEL 169A-OR 


Viso-Scope 


ECG MONITORING 
DURING SURGERY... 


Because Sanborn Company designed the mobile Model 169A-OR Viso- 
Scope specifically for operating room use — to provide members of the 
surgical team with instantaneous visual presentation of the patient's 
electrocardiogram and other cardiovascular events — emphasis has been 
placed on three major features: safely, accuracy, and convenience of 
operation. 

From the standpoint of safety, the Viso-Scope is the only ECG 
oscilloscope-amplifier unit listed by Underwriters Laboratories as safe 
for use in the presence of explosive anesthetic gases (Class I, Group C, 
Hazardous Locations). Waveform accuracy and clarity of presentation 
are achieved by a bright amber fluorescent image of four seconds dura- 
tion, displayed on a five inch diameter, long-persistence screen; an 
illuminated reference scale on the screen permits. rapid estimation of the 
waveform’s duration, magnitude, and rate of occurrence. Easy, con- 
venient operation is assured with the Viso-Scope’s yoke-mounted, tilting 
viewing unit; a front panel selector switch for instant change of leads; 
sweep speed selector switch which permits 25, 50 or 100 mm/second 
sweeps; simple controls for brightness of scale and trace, focus, and 
enlargement of a trace of particular interest. 

The ECG amplifier is built into the viewing unit, and controlled from 
a panel located on the mobile base unit. This arrangement permits con- 
venient direct connection of leads from patient to the OR Scope. In 
addition, a remotely located Sanborn electrocardiograph may be readily 
connected to the Viso-Scope, should a permanent ECG record be 
necessary. 

Further information on the Model 169A-OR Viso-Scope and other 
Sanborn medical diagnostic and research instruments is available from 
local Branch Offices and Service Agencies, or by writing to the Inquiry 
Director, Medical Division. 


S AN BOR N 
cOoOMPAN Y 


175 WYMAN STREET, WALTHAM 54, MASS. 


The Sanborn Model 169A-OR Viso-Scope 
. is the only oscilloscope-amplifier listed by 
Underwriters Laboratories as safe for use 
in the presence of explosive anesthetic gases. 
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methyprylon 


the surgeon ’s 
personal hypnotic 


NOLUDAR may be relied on for a good night’s sleep and 


an alert awakening before a morning of surgery. 


e Non-barbiturate, non-habit forming 


e Natural type of sleep is produced 


e Ready awakening, at any hour, 
to telephone or alarm clock 


e No morning lethargy 


Hypnotic dose: Two 200-mg tablets. 


Roche—Reg. U.S. Pat. Off, 


ROCHE LABORATORIES 


Division of Hoffmann-La Roche Inc 


Nutley 10, New Jersey 
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makes the shift to ether smoother and easier 


VINETHENE. 


(Viny! Ether for Anesthesia, U.S.P.) 


VINETHENE is a superior induction agent prior to 
ethyl ether. Its action is rapid and smooth. 
Excitement or nausea is rarely encountered. 
Muscular relaxation is good. Such benefits, 
established for a quarter of a century, also 
recommend VINETHENE for short operative 
procedures and as a complement to nitrous oxide or 
ethylene. VINETHENE is easily administered via 
open, semi-closed or closed methods. 


Supplied: In 10-cc., 25-cc., 50-cc., and 75-cc. 
bottles, each with adjustable plastic dropper cap. 
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MERCK SHARP & DOHME 
Division of MERCK & CO., Inc. 
Philadelphia 1, Pa. 
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just PUSH A BUTTON AND TURN : 
HANDLE AT RIGHT TO REACH E: 
. See new Shampaine 
positions at left. 
as e | 
Shampaine 
‘ 
1920 S. JEFFERSON ST. LOUIS, MO. 
SHAMPAINE Industry 


self compensating jacks. Upward pressure 
‘on pedal retracts floor oo ag is then on easy to 


= 
: 
erating table WIE 
i 
provides complete 139 
degree flex. 
} 
provides single adjustment 
Provides kidney elevator 
ia adjustment off 
from 27” minimum to 
Motor listed with Underwriters Laboratories 
self-leveling on normal operating room floor, — 
| 


now ready for you...S-1501 


SURG-A-MATIC 


The SURG-A-MATIC—a new concept In mojor 
operating table design—a product of 
Shampaine Research. 


In every detail of SURG-A-MATIC, you see 
professional knowledge of operating room re- 
quirements and advanced surgical techniques. 


SURG-A-MATIC—the table of tomorrow, here 
today...with many features that set new 
standards for major operating tables. 


TRUE HEAD-END controls face 
the anesthetist... outsid di d and 


aseptic areas. Anesthetist ive seated at all 
times, No search at the sides of the table to 
check indicators or reach controls. 


PUSH-BUTTON SHIFT—A Shampaine exclusive! 
Ultra-convenient push buttons select all posi- 
tions, Push butions eliminate visval attention. 


PUSH BUTTONS SELECT EVERY POSITION 
—Conventional or extreme ... including single 
adjustment proctoscopic, complete flex, reflex 
and kidney elevator. 


NEW BASES—Motorized or hydraulic... 
with new features for smoother, easier opera- 
tion. No external housings (see details below). 


BAST ACTING SIDERAIL CLAMPS—Eliminate 
broken or easy-lo-lose set-screws. Accessories 
attached or detached with minimum effort and 
time. 
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ON DISMLAT AT ALL MAJOR SHOWS. 
: YOUR OPERATING ROOMS. 
| NEW BASES: MOTORIZED OR HYDRAULIC 
within the telescoping pedestal. They provide maximum 
lateral support to prevent shaking. Design eliminates 


be 


| IN PRENATAL NUTRITION 
In the aim for optimal nu- 
trition without undue 
weight gain during the en- 
tire prenatal period, oat- 
meal serves well as a uni- 
versally accepted food high 
in nutrient value without 
“empty”’ calories. 


The Quaker Oats @mpany 


CHICAGO 


Anorexia upon arising must often be dealt with 
as part of a therapeutic regimen. In addition to the 
well-known syndrome of early pregnancy, several 
other causes of “‘breakfast anorexia’ are recog- 
nized. Generally psychological in character, they 
include fear or lack of enthusiasm in facing the 
day, distaste or intolerance for the fried and fatty 
foods commonly served at breakfast, and habit 
patterns such as late rising with the inevitable 
morning rush. Obese patients who ‘‘cannot”’ eat 
breakfast tend to overeat during the day in order 
to overcome the deficit. 


When “breakfast anorexia” must be overcome, 
physicians find that a dish of steaming oatmeal as 
the main food at breakfast is a great help in the 
solution of this problem. Its inviting warmth and 
delicious taste make the oatmeal dish appealing 
even when appetite is poorest. It also provides 
readily available energy for a morning of produc- 
tive work; it helps to allay hunger throughout the 
morning; it makes a notable contribution to the 
day’s nutritional needs; it is low in fat, and is 
easily digested. 


Oatmeal is richer in protein than all other whole- 
grain breakfast cereals. It ranks among the highest 
in thiamine, and contributes other B vitamins as 
well. It is outstanding for its iron content. 


The correction of “breakfast anorexia’? can be 
made easier in many ways by a morning dish of 
oatmeal and milk, so quickly and easily prepared, 
and so gratifying. 


Quaker Oats and Mother’s Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the 
Quick (cooks in one minute) and the Old-Fash- 
ioned varieties which are of equal nutrient value. 
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anti-inflammatory .... bactericidal 


For infected, or potentially infected, inflammatory 
conditions of the eye (anterior segment), ear and skin 


VIRTUALLY NON-SENSITIZING 


CORTISPORIN’ OINTMENT 


Each Gm. contains: ‘Aerosporin’® Sulfate Polymyxin B Sulfate 5,000 Units; 
Bacitracin 400 Units; Neomycin Sulfate 5 mg.; 
Hydrocortisone (free alcohol) 10 mg. (1%). 


Available in applicator tip tubes of 4% oz. and % oz. 


CORTISPORIN’ OTIC DROPS 


Each ce. contains: ‘Aerosporin”™® Sulfate Polymyxin B Sulfate 10,000 Units; 
Neomycin Sulfate 5 mg.; Hydrocortisone (free alcohol) 10 mg. (1%). 


Available in sterile dropper bottles of 5 cc. 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Single White Latex Ex- 
amination Glove fits 
either hand. Small, medi- 
um, and large sizes. 


Single Green Neoprene 
Examination Glove for 
persons allergic to natu- 
ral latex. Small, medium, 
and large sizes. 


the Easy On-and-Off 
Examination Glove 


A single glove fits either hand comfortably 


Recommended for examinations, treatments, 
dressings 


No sorting, any two of a size make a pair 


PIONEER Company 


386 Tiffin Road, Willard, Ohio 


Pioneers in Surgical Hand Protection for over 35 Years 
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Comments by investigators on 


INS 


(Methocarbamol Robins, U.S, Pat, No, 2770619) % 


—the remarkably efficient skeletal muscle relaxant, ; THE J : Qu URNAL a 
unique in chemical formulation, and outstanding for ; 


sustained action and relative freedom from adverse “in the author's clinical exper 
ide effects ence, methocarbamol has a 

SES Secs, forded greater relief of musc 
PUBLISHED are rind 1. Carpent E. B.: Southern Medical Journal 51:627, 1958. spasm and pain for a 

R. » Proc. Soc. Bio. & Med. 95:422, 1957. 8. Truitt, E. B., Jr., Patterson, R. B., : 
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Summary of four new published clinical studies: PERIL PED 
Robaxin Beneficial in 95.6% of Cases of Acute Skeletal Muscle Spasm':2-*-© 
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Bringing the surgical patient out of barbiturate anesthesia 
swiftly, and returning him within minutes to a state of reas- 
suring awareness, is now more readily possible. It can be 
accomplished with newly available parenteral Ritalin given 
right after surgery. Parenteral Ritalin is an eminently safe yet 
potent stimulant, unrelated to the amphetamines. By hasten- 
ing recovery from anesthesia, Ritalin can prevent certain post- 
operative complications, lighten the recovery room work load 
and allay the anxieties of the patient’s relatives. 

According to one clinical investigator,* “This drug aids con- 
siderably in shortening recovery time in anesthesias which 
necessitate the use of barbiturates.” 

Also useful for counteracting barbiturate overdosage or 
overtranquilization. 

*Turner, E. R.: Personal communication. 
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LYMPHOID POLYPS (BENIGN LYMPHOMA) OF 


THE RECTUM AND ANUS 


FRED HOLTZ, M.D., and LEWIS A. SCHMIDT, III, M.D., Ann Arbor, Michigan 


So-CALLED BENIGN LYMPHOMA of the rectum 
is an uncommon, usually solitary, polypoid 
lesion of the lower rectum or anus, com- 
posed of lymphoid follicles which are limited 
to the mucosa and submucosa. The patho- 
genesis has not been determined and the 
chief importance of the condition is that it 
may be diagnosed erroneously as malignant 
lymphoma. In the literature some cures of 
malignant lymphoma primary in the rectum 
are reported. 

Synonyms for this rectal lesion are lymph- 
oid polyp, polyp of lymphatic tissue, lympho- 
ma, simple lymphoma, abnormal accumu- 
lation of lymphoid follicles, primary lymph- 
oid tumors of the rectum resembling internal 
hemorrhoids, and benign lymphoid hyper- 
plasia of the rectum. 


MATERIALS AND METHODS 


All of the noncarcinomatous or non- 
adenomatous polyps of the rectum and anus 
seen in the Department of Pathology of the 
University of Michigan Medical Center, 
from July 1, 1935 to June 30, 1955 were re- 
viewed. All lesions not associated with 


From the Department of Pathology and the Department of 
Surgery, University of Michigan Medical School and Hospital, 
Ann Arbor, Michigan. 
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ulcerative colitis were examined histologi- 
cally and 24 cases met the criteria of 
‘benign lymphoma”’ or lymphoid polyp. 

During this same period, 7 examples were 
diagnosed as malignant lymphoblastoma 
primary in the rectum. None of the cases 
now designated benign lymphoma or lymph- 
oid polyp had been considered malignant at 
the time of initial diagnosis in contrast to 50 
per cent of those in the series of Helwig and 
Hansen. 

The earliest cases in the English medical 
literature were reported in 1890 by Shattock 
and Ball, and except for reports by Greig in 
1908, Dukes in 1933, and Hayes, Burr, and 
Pruit in 1940, the condition generally was 
ignored. Since 1945, numerous reports have 
appeared so that Hayes and Burr were able 
to collect 206 cases from the literature in 
1952. 

One feature which has delayed establish- 
ing the exact nature of the process is a lack 
of sufficient long term follow-ups in reported 
cases. In 1948, Li found that only 5 of 49 
cases previously reported had been followed 
up 5 or more years, and only 12 of 70 cases 
reported by Helwig and Hansen had been 
followed up 5 or more years. Hayes and 
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Fic. 1. Benign lymphoma illustrating the atrophy of 
the overlying mucosa in Case 3. X 107. 


Burr reported 13 of 22 cases followed up 5 
or more years. 

The reported incidences of these polyps 
varies from 3 per cent of 259 anorectal 
tumors reviewed by Heller and Lewis to 
14.6 per cent of 363 cases of anal and rectal 
tumors reviewed by Ehrlich and Hunter. 

While most reported cases have occurred 
in adults from 20 to 50 years of age, they 
have appeared in all age groups including 
children. There is no apparent predisposi- 
tion for sex. 


AGE AND SEX 


Of the 24 patients with “benign lympho- 
mas”’ in our material, 16 were females and 
8 were males. They ranged in age from 21 
to 64 years with the greatest concentration 


TABLE I.—AGE AND SEX 


ge, years Males Females Total 
20-29 2 1 3 
30-39 4 6 10 
40-49 4 4 
50-59 1 3 4 
60-69 1 2 3 


in the fourth decade (Table I). The mean 
age was 42.1 years. 


SYMPTOMS 


In this series of 24 patients, the analysis of 
the symptoms is of interest. Sixteen patients 
complained of rectal bleeding, which varied 
in frequency from an occasional streaking of 
the stool to a loss of one-half cupful of blood 
with each stool. Constipation was the next 
most frequent complaint reported by 9 
patients; and only 1 patient complained of 
diarrhea. A mass was detected on routine 
physical examination in 8 patients, while in 
3 others a mass protruded at defecation. 
Seven patients complained of vague rectal 
pain. In 8 patients there were concomitant 
hemorrhoids and 1 patient had _ colonic 
diverticulosis. No abnormal hematologic 
findings suggesting a malignant lymphoma 
or leukemia were recorded. 

The polyps varied from 5 millimeters to 
3 centimeters in diameter and occurred from 
the level of the anal sphincter to 14 centi- 
meters above this area. In 6 cases polyps 
were observed; however, in no case were 
more than 3 reported. 

The microscopic features included hyper- 
plastic lymphoid follicles with prominent 
germinal centers in the mucosa and sub- 
mucosa of the anus or rectum. There was no 
encapsulation of the lymphoid foci, and the 
follicles were separated by strands of reticu- 
lin. Frequently, the follicles encroached 
upon the muscularis mucosae and atrophy 
of the overlying mucosa was common; how- 
ever, invasion of the muscularis propria did 
not occur. Mitotic figures were frequent in 
the germinal centers but were not seen else- 
where. Phagocytosis by cells of the germinal 
centers frequently was noted and resembled 
that seen in tonsils. In 2 instances, the 
polyps were covered in part by squamous 
epithelium. 

In contrast, the malignant lymphoblas- 
toma primary in the rectum showed a com- 
plete loss of follicular architecture except 
for a few persistent follicles in 2 cases desig- 
nated giant follicular lymphoma. In the 
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TABLE II.—FOLLOW-UP STUDIES 
Case Dateof Age, 
No. treatment years Sex 
1 12-11-35 43 F 


Follow-up Years 
Died 9-24-46, rheumatic —10-9/12 
fever 
Living and well 4-14-57 20-8/12 
Living but like symptoms, 20-8/12 
8-5-57 
4 3-838 34 M_ Lost 
5 4-21-38 37 M_ Lost 


2 «8-28-3658 
3 11-20-36 44 F 


6 12-20-38 58  F Died 8-10-53,carcinoma  14-8/12 
of larynx 

7 2-28-40 39 F Well 1-24-57 17 

8 10-10-40 46 F Well May, 1957 16-7/12 

9 1-22-43 35 F Well May, 1957 14-4/12 

10 2-16-45 34 F Well May, 1957 12-3/12 

11 3-16-45 55 F Well May, 1957 12-2/12 

12. 1-20-47. 25 M_ Well January, 1957 10 

13. 7-18-47 57 M _ Well May, 1957 9-10/12 

14 2-12-48 +35 M_ (Biopsy only.) Well 9-1/12 
March, 1957 

15 4-30-48 21 M_ Well May, 1957 9 

16 5-18-48 31 EF Well May, 1957 9 

17. 5-24-49 33 Well May, 1957 8 

18 11-29-49 60 F Died 11-19-51, dissecting 2 
aneurysm 

19 8-25-50 61  F Well March, 1957 6-7/12 

20 «1-23-51 64 $M Well March, 1957 6-2/12 

21. 2-14-52 29 Well March, 1957 5-3/12 

22 7-53 42 Well March, 1957 4-4/12 

23. «11-20-53 38 Lost 

24 «12-10-54 33 M _ Well November, 1957 3 


malignant lymphoblastomas, invasion of 
the underlying muscularis propria was com- 
mon and involvement of regional lymph 
nodes frequent. Mitotic figures were scat- 
tered throughout the areas of lymphoid in- 
filtration and phagocytes were not noted 
in any of the 7 malignant lymphoblastomas 
primary in the rectum. 

The pathogenesis of so-called benign 
lymphomas is not precisely known and 
three theories have been proposed: (1) they 
are a manifestation of the thymicolymphatic 
constitution; (2) they are true neoplasms 
but benign; (3) they are inflammatory. 

If they were a manifestation of the thy- 
micolymphatic constitution it would seem 
reasonable to expect a greater incidence in 
children than in adults. In adults lymphoid 
tissue is normally involuting with the ex- 
ception of struma lymphomatosa which oc- 
curs in adult females of this age group. In 
addition, if it were a constitutional liability 
one would anticipate multiple lesions as 
described by Goldman. 

Evidence in favor of a neoplastic nature 
is that they are usually solitary polyps and, 


Fic. 2. Benign lymphoma showing follicles with ger- 
minal centers in submucosa in Case 9. X 14. 


according to Heller and Lewis, without 
evidences of inflammation in adjacent tis- 
sues, a generally intact mucosa, and no sig- 
nificant fibrosis. Against a neoplastic nature 
is the fact that no well documented example 
has become malignant. Also lesions have 
been reported to regress with incomplete 
removal of the lesion, and no lesions have re- 


Fic. 3. Benign lymphoma illustrating infiltration of 
muscularis mucosae, submucosa, and mucosa by lym- 
phocytes. Also follicle formation in Case 8. X18. 
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curred after removal. The frequent as- 
sociation of rectal bleeding, protrusion of the 
lesion, and constipation as reported by Hel- 
ler and Lewis suggest that mild physical and 
chemical trauma may be causative. In ad- 
dition Helwig and Hansen noted fibrosis 
and eosinophiles in a few of their examples, 
while Smith reported an ulcer associated 
with the lymphoid tissue. Except for struma 
lymphomatosa, other benign diseases char- 
acterized by lymphoid hyperplasia with dis- 
crete follicle formation commonly are re- 
garded as inflammatory. 

After examining many rectal biopsies, a 
mode of pathogenesis was suggested. This is 
that there was a pre-existing mucosal fold 
in the rectum or anus, perhaps a hyper- 
trophic anal papilla, which was subjected 
to repeated minor physical and chemical 
trauma during defecation. Initially there 
were small infiltrations of lymphocytes in 
the mucosa and submucosa, and perhaps 
follicles were normally present. With con- 
tinued irritation more follicles were formed 
and a so-called benign lymphoma resulted. 
Thus, on a morphologic basis, this lesion 
may be essentially an inflammatory re- 
sponse in a pre-existing rectal or anal fold 
or papilla, but the possibility of constitution 
determining the type of inflammatory re- 
sponse cannot be excluded. The suggestion 
of Helwig and Hansen, Granet, Kagan, and 
Solomon, Sniderman, and Gruenwald as to 
the essential nature of the process is accept- 
able but the sharp localization may be due 
to pre-existing rectal or anal folds or other 
minor anatomic abnormalities. 


FOLLOW-UP 


Of the 24 cases studied, 21 patients were 
contacted for follow-up studies (87.5 per 
cent) (Table II). Seventeen patients are 
alive and asymptomatic 20.7, 17, 16.5, 14.3, 
12, 12, 10, 10, 9, 9, 9, 8, 6.5, 6, 5, 4.5, and 
2.5 years after therapy. Three patients died 
10.7, 14.7, and 2 years after removal of their 
lesions, but there was no clinical evidence 
of recurrence in these patients. One died of 


rheumatic heart disease and 1 of carcinoma 
of the larynx; the last died of dissecting 
aneurysm. One patient is alive 20.7 years 
later but has complained of a recurrence of 
symptoms for several years. Three were 
lost to follow-up. 


SUMMARY 


A histologic study of 24 cases of lymphoid 
polyps resulted in the conclusion that these 
lesions are the result of chronic inflamma- 
tion, possibly at the sites of minor anatomic 
abnormalities. The benign nature was con- 
firmed by follow-up studies in 21 of the 24 
cases. 

The term lymphoid polyp may be pref- 
erable to the term benign lymphoma. 
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FAILURE OF MIGRATION OF THE RECTAL OPENING AS 


THE CAUSE FOR MOST CASES OF IMPERFORATE ANUS 


ALEXANDER H. BILL, JR., M.D., Seattle, Washington, and ROBERT J. JOHNSON, M.D., 


Morgantown, West Virginia 


IN REVIEWING a series of 70 cases of anorectal 
anomalies which we have been privileged to 
see during the course of the past 9 years, we 
have found that in 68 there was no opening 
at the normal anal position, in other words, 
an imperforate anus. In all but 4 of these 
68, we have found an abnormally placed 
rectal connection or opening, or so-called 
“fistula.”” The various positions of these ab- 
normal rectal openings have seemed to fit a 
pattern. We hope that the presentation of 
this pattern may be of help to surgeons. 

Since many of the congenital defects 
which come to our attention represent the 
arrest of an otherwise normal embryologic 
development, we believe that the study of 
such embryologic arrests is one source of in- 
formation which can be applied to the study 
of human embryology. Another source is, 
of course, the study of human embryos, and 
a third is the study of the anatomy of ani- 
mals lower on the evolutionary scale. 

Our deductions from the study of the 
pattern in our series do not conform entirely 
to the account of the embryology of the rec- 
tum and anus which is ordinarily given. By 
reviewing our material and, at the same 
time, going back to descriptions of the 
human embryo, we have hoped to bring 
these two sources into agreement. 


CLINICAL OBSERVATIONS 


In each of the 70 cases to be described the 
actual pathologic condition of the rectum 
and anus has been observed by one of us 
(A.H.B. Jr.). In some cases the patients have 
been operated on by one of our colleagues, 


From the Departments of Surgery and Anatomy, University 
of Washington Medical School, Seattle, Washington, and from 
the Children’s Orthopedic Hospital and the Providence Hospi- 
tal, Seattle, Washington. 


but in these instances we have had the 
privilege of seeing the patient either before 
or during surgery. The observations, then, 
have been of a uniform nature. 

In our presentation we plan to dwell 
chiefly on the group of 68 infants in whom 
we found no opening at the usual position 
of the anus (Ladd and Gross, type III). 
Sixty-four of these were found to have a 
rectal opening at an abnormal position, 
such as in the bladder, urethra, vagina, or 
perineum. There were 4 cases with a blindly 
ending large bowel, and the findings in each 
will be described. 

In addition to these 68 cases, we have ob- 
served 1 instance of supra-anal stenosis 
(Ladd and Gross, type I), and 1 case of 
atresia of the rectum in which the rectal 
ampulla and the anal canal were present 
beyond the obstruction (Ladd and Gross, 
type IV). We shall discuss these 2 cases 
separately. 


MALES WITH NO OPENING AT THE NORMAL 
ANAL POSITION 


A summary of our findings can best be 
shown diagrammatically. Figure 1 shows 
the approximate positions of the rectal open- 
ings found in a group of 33 male infants. In 
this group there appears to be a fairly even 
distribution of the abnormal rectal opening 
from the region of the lower bladder or pos- 
terior urethra and then posteriorly along 
the perineum until the normal position of 
the anus is reached. 

Males with rectourinary connection and im- 
perforate anus. Of our group of males, 10 were 
known to have a rectourinary connection 
together with an imperforate anus (Fig. 2). 
One patient was seen in whom the rectouri- 
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Bladder neck 
& urethra 10 


ws 


Perineum:2 6 15 
Total: 33 


Fic. 1. Approximate positions of abnormal rectal 
openings found in 33 male infants with imperforate anus. 
Note distribution of positions of openings suggesting an 
embryologic failure of ‘‘migration.”’ 


nary opening was patent until the age of 7 
years, although during infancy the pouch of 
the rectum had been anastomosed to the 
skin of the perineum at the anal dimple. 
This opening was proved by cystoscopy to 
be just distal to the bladder neck. Eight 
others were found to have a patent rec- 
tourinary opening by the presence of meco- 
nium in the urine, and at operation. The 
exact levels of the openings into the urinary 
tract could not always be accurately identi- 
fied, but they were known to be either very 
low on the posterior aspect of the bladder or 
else at some point in the proximal urethra. 


Fic. 2. 


Fic. 2. Perineum of male infant with no anal opening. 
The area at the point of the arrow demonstrates a puck- 
ering on stimulation. At surgical operation an opening 
was demonstrated from the tip of the rectum into the 
posterior urethra. 
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Fic. 3. 


In 1 case the rectum ended in the shape 
of a cone, or the tip of a horn, with the apex 
directly at the mucosa of the proximal 
urethra. Whether or not this connection 
contained a small lumen could not be deter- 
mined with certainty. It seems probable to us 
that it did. 

Males with rectoperineal opening and imper- 
forate anus. Of the male infants without an 
opening at the normal position of the anus, 
23 were seen with a rectal opening some- 
where between the normal anal position and 
the scrotum. An example of these is shown 


in the accompanying photograph (Fig. 3). 
Fifteen of these 23 were within the posterior 
one-third of the space between the normal 
position of the anus and the base of the 
scrotum. Six were in the middle one-third; 
and 2 were in the anterior one-third. In each 
of these, the normal position of the anus was 
judged by the presence of deeper pigmenta- 
tion of the skin and the fact that this area 
could be made to pucker by pricking the 
buttock with a pin. We have taken this 
reaction to mean that the sphincter ani 
externus lies at this position beneath the dis- 
colored skin. 

Curiously, 9 of these 23 babies showed a 
longitudinal band of tissue running from the 
normal anal position over the anteriorly 
placed rectal opening (Fig. 4). This has 
been called a congenital median band by 


Fic. 4. 

Fic. 3. Anteriorly placed rectal opening in male infant. 
External sphincter at arrow. 

Fic. 4. Anteriorly placed rectal opening in male 
infant, with ‘‘congenital median band” extending across 
it. External sphincter beneath point of arrow. 
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Felix and by us (1). Several other patients 
have shown a midline ridge over the normal 
position of the anus. We have thought that 
such abnormal midline tissue is related to 
the anterior closure of the anal tubercles as 
they swing together in the midline and when 
the single band of tissue formed by this 
juncture has not joined smoothly with the 
tissue of the lateral perineum. The others 
did not show this band when first seen by us. 

It was our impression 4 years ago that a 
congenital median band could occur across 
anormally placed anal opening (1). We now 
believe that if such a band is present, the 
rectal opening is most likely to be anterior 
to the external sphincter muscles. 


FEMALES WITH NO OPENING AT THE NORMAL 
ANAL POSITION 


Figure 5 shows diagrammatically a series 
of 31 cases in which we have seen an ab- 
normal rectal opening in the female. Again 
we see what appears to be an orderly distri- 
bution of the rectal openings starting in the 
posterior vaginal wall, then down its poste- 
rior wall to the fossa navicularis and back- 
ward across the perineum until the normal 
anal position is reached. 

Females with rectovaginal opening and im- 
perforate anus. Eighteen of our female patients 
were described as having a rectovaginal 
fistula. The level of the opening in the vagina 
was difficult to determine at surgery because 
of the extremely small size of the vaginal 
aperture. However, 6 of these were placed 
at the outlet of the vagina in the fossa 
navicularis, or fourchette. The remaining 12 
were at varying positions on the posterior 
vaginal wall, and we have the impression 
that all of these were in the lower portion of 
the vagina. One opening was found in one 
lumen of a double vagina. One was associ- 
ated with exstrophy of the bladder. 

Abnormal rectoperineal opening in the female 
with imperforate anus. Thirteen of our female 
patients with imperforate anus showed a 
rectal opening in the perineum between the 
usual anal position and the vulva (Fig. 6). 
Four of these openings were in the posterior 


fossa navicularis 6 
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Lower half of 
vagina 12 


Perineum: 7 2 4 
Total: 31 


Fic. 5. Approximate positions of abnormal rectal 
openings found in 31 female infants with imperforate 
anus. Distribution from lower vagina downward and 
posteriorly suggests an embryologic failure of “migra- 
tion.” 


one-third of the perineal area between the 
anal dimple and the posterior vulva. ‘Two 
were in the middle one-third, and 7 in the 
anterior one-third. One of these infants also 
had a congenital median band. 

It will be seen that in none of our female 
patients was there a connection between 
the bowel and the urinary tract. 


INFANTS WITH NO OPENING AT THE ANUS, WITH 
BOWEL ENDING BLINDLY 


In the following 4 cases no opening was 
found at the anus, and yet the large bowel 
ended blindly within the peritoneum with 
no rectourinary nor rectovaginal opening. 


Fic. 6. Anteriorly placed rectal opening in perineum of 
female infant, indicated by tip of probe. Position of ex- 
ternal sphincter at point of arrow. 
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Umbilical stalk Allantoic duct 


Urorectal septum Hindgut 
‘ Mesonephic 
duct 


Vertical cloacal 
ridges 
Fusion line 


Cloacal] \ 


Metanephros 
membrane 


¥ 
Mesonephric 
ducts 


Cloaca 


A B 
Fic. 7. A, External view of ventral surface of tail of 5 millimeter embryo to show cloacal mem- 
brane covering cloaca. B, Lateral view of 5 millimeter embryo to show hindgut entering cloaca. C, 


Medial view of wall of cloaca, and anterior view of posterior wall of cloaca tu show fusion lines 
between cloaca and hindgut. Also shown are cloacal ridges which later come together to divide cloaca 


into rectum and urogenital sinus. 


These represent exceptions to our cases of 
imperforate anus with an abnormal connec- 
tion elsewhere: 


Casr 1. Baby boy S., a newborn infant was first 
seen in 1955. This baby had a large and edematous 
penis and a flaccid perineum in which no anal reflex 
could be obtained. Physical examination and roent- 
genograms showed absence of the sacrum and coccyx. 
The baby died and, at autopsy, was found to have a 
completely blind large bowel ending at the upper 
pelvis. There was no connection with the urinary 
tract. In addition there was a congenital atresia of the 
proximal urethra with enormous dilatation of the 
bladder and marked bilateral hydronephrosis. The 
bony sacrum and coccyx were missing and, with them, 
the normal nerve supply from this region. 

Case 2. D. H., a female infant, was first seen in 1955 
at the age of 1 day. Externally there was no opening 
posterior to the vulva. On surgical exploration this 
baby was found to have multiple abnormalities in the 
pelvic viscera. The distal colon ended blindly at about 
the level of the bfim of the pelvis. There was a bi- 
cornate uterus with its two portions connected with 
the back of the bladder, with a fallopian tube and 
ovary attached to each uterus. In addition, the baby 
had a horseshoe kidney with obstruction of the left 
ureter. She had no sacral abnormalities. 

Case 3. D. A., a male infant, was first seen at the 
age of 2 days, in December 1956. Externally there 
was found to be a distended abdomen. The perineum 
showed a marked dimple at the normal position of 
the anus. This dimple was seen to pucker strongly 
when stimulated. At operation he was found to have 
the patent portion of the intestinal tract terminate at 
the dilated cecum which lacked firm lateral peritoneal 


attachments. In the left lower quadrant we found an 
isolated segment of large bowel in the shape of the 
sigmoid, 2 inches in length, and attached to the pos- 
terior peritoneum. This had a very small diameter 
and was blind at each end, with the lower end at 
about the brim of the pelvis. There was a tiny isolated 
portion of large bowel, also blind at each end, in the 
pelvis beneath the peritoneal floor. 

Case 4. S. M., a 2 day old female infant, was seen 
in 1954. This baby was found to have no external 
opening posterior to the vulva. A combined abdomino- 
perineal operation demonstrated a blind large intes- 
tine with its distal end at the level of the pelvic brim. 
Extending caudalward from the blind bowel into the 
pelvis was a series of cysts containing clear mucus. 
There was no connection between the bowel lumen 
and the vagina. This infant subsequently died of 
cyanotic heart disease. 


EMBRYOLOGY 


All events of significance in the formation 
of separate urogenital and rectal tracts and 
the development of normal external genitalia 
and normal anus occur roughly between the 
fourth embryonic week and the sixth fetal 
month. This is during the period of growth 
from 4 to 200 millimeters respectively of 
crown-rump length. At about the 6 milli- 
meter stage the urorectal septum has formed 
as a coronally placed partition in the cloaca, 
thus dividing it into ventral and dorsal 
parts, or the urogenital sinus and the rectum 
respectively (Fig. 8A). This separation of 
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Mesonephric 
duct 


Pars pelvina of 
urogenital sinus 
Bladder 


Anal membrane 
‘Urethral plate 


. 


Pars phallica of urogenital sinus 
A B 


Apertures of mesonephric 


Anal 
tubercles 


Fic. 8. A, Lateral view of hindgut and urogenital sinus in 8 to 9 millimeter embryo. This shows 
further downward displacement of end of hindgut as it is moved downward by growth of urorectal 
septum. B, Medial view of hindgut and urogenital sinus in 8 to 9 millimeter embryo. Inset I, Posterior 
wall of junction of urogenital sinus and hindgut. Inset II, Posterior wall of junction of urogenital 
sinus and hindgut in hypothetical case in which the ‘‘migration” of the rectum has stopped on the 
posterior wall of the urogenital sinus. This leaves rectal opening close to mesonephritic duct open- 
ings and subsequently into bladder neck or urethra. C, Further descent of rectal opening beneath 
cloacal and anal membranes. Rectal opening now at site of future fossa navicularis. 


the urogenital from the rectal tracts is, how- 
ever, not as simple as the foregoing state- 
ment would imply. A rectal aperture into the 
cloaca existed initially and the seeming 
descent of the urorectal. septum makes this 
aperture appear to descend steadily lower in 
the posterior part of the cloaca (Fig. 7B and 
C) until finally the rectal aperture is brought 
to the perineal area (Fig. 9B) where it is pre- 
vented from showing externally by that por- 
tion of the cloacal membrane known as the 
anal plate (Fig. 9A). This formation of 
the urorectal septum, or the ‘‘descent’’ of 
the aperture which this septum partially sur- 
rounds may be thought of as a “‘migration of 
the rectal opening” in the posterior part of 
the cloaca—a migration which progresses 
caudalward until the aperture reaches the 
perineum. This manner of expressing the 
events as a “migration” was initially sug- 
gested in a more limited way by Sir Arthur 
Keith. 

During the time of the descent of the 
urorectal, or cloacal, septum there is a 


medialward bulging of ridges on the right 
and left cloacal walls occurring synchro- 
nously with the descent of the septum (Fig. 
7C). In fact, the septum is really being 
formed by the midline fusion of these longi- 
tudinal ridges (Fig. 7C). Thus a curving or 
arching septum is descending from above 
like a curtain being pulled downward at the 
same time that an extension from each of the 
lateral walls is moving medialward. The 
extension toward the midline of the lateral 
cloacal ridges may be likened to the bilateral 
narrowing of the aperture on a fluoroscope 
screen. As Retterer first pointed out, it is the 
fusion in the median plane of the right and 
left linear ridges which really forms the 
septum. If, at any time during this phase, 
the arching roof of the aperture failed to 
descend further (i.e., midline fusion fails to 
occur), the extensions coming in from the 
sides could still unite in the midline below 
this unexpected aperture, thus leaving an 
anomalous connection between the rectum 
and the urogenital sinus. In such an embryo 
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Fic. 9. A, External view of 19 millimeter male embryo in which the anal membrane remains over 
the rectal opening as it has been moved back almost to the anal tubercles. B, Medial view of “A.” 
C, External view of further stage in male embryo. Anal plate has disintegrated to reveal rectal 
aperture back at normal position, within the encircling anal tubercles. 


the perineum could be completed in the 
usual fashion except that the rectal extrem- 
ity would not be carried to the proper site 
for the perineal aperture to develop as a 
normal anus. Since the anal orifice itself, as 
a muscular and cutaneous structure, arises 
as a separate entity by the ring-like fusion 
of right and left anal tubercles, it could still 
develop in a rudimentary fashion in its ex- 
pected place in spite of the absence of a 
rectal canal leading into it. 

The urogenital sinus now formed as the 
anterior division of the cloaca is essentially 
a tube which may be divided into three parts 
known from above downward as the pars 

esica, the pars pelvina, and the pars phal- 
lica (Fig. 8A and B). The pars vesica is the 
precursor of part of the bladder in both male 
and female embryos. The pars pelvina be- 
comes the prostatic and membranous urethra 
in the male and the entire urethra in the 
female. The pars phallica contributes to the 
formation of the penile urethra in the male 
and to the lower one-third of the vagina and 
the vestibule in the female. The upper por- 
tion (probably two-thirds) of the vagina has 


an origin from the fused lower ends of the | 


miillerian ducts which come to be interposed 
between the urogenital sinus and the rec- 
tum. At this point it should be pointed out 
that some embryologists have contended 
that the whole of the vagina is derived from 
the paired miillerian ducts (or the utero- 


vaginal canal), while others have claimed 
that the entire vagina is derived from the 
sinovaginal bulbs which, in turn, arise 
from the urogenital sinus epithelium. A 
more moderate view is expressed by those 
who believe that the lower part of the vagina 
only is of sinovaginal bulb origin. This lower 
part is variously claimed to be the lower 
one-fifth or lower one-third. The origin of 
the vagina is germane to our discussion be- 
cause it is easy to understand the develop- 
ment of the rectovaginal fistula when we 
consider that the lower one-third or possibly 
all of the vagina may be derived from tissue 
(sinovaginal bulbs) which arose from the 
epithelium of the posterior wall of the uro- 
genital sinus. On the other hand, we would 
be at a loss for an embryologic explanation 
of the rectovaginal fistula if the origin of the 
vagina is entirely from the lower end of the 
fused miillerian ducts, since at no time in 
embryonic life is there a connection between 
the miillerian ducts and the rectum. 

In the male embryo a failure of adequate 
caudal migration of the rectal aperture down 
the posterior wall of the cloaca would lead 
to a connection between the pars pelvina of 
the urorectal sinus and the rectum. Since 
the pars pelvina gives rise to the prostatic 
and membranous portions of the urethra, 
the so-called rectourethral fistula of a mal- 
formed baby would open into this posterior 
portion of the urethra. 
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In the female embryo an equivalent fail- 
ure of adequate caudalward migration of the 
rectal opening (i.e., the retention of an 
anomalous communication between the uro- 
genital sinus and the rectum) would result 
in acommunication with structures derived 
from the pars pelvina and the posterior part 
of the pars phallica of the urogenital sinus 
(Fig. 10A and B). Such structures are the 
inferior one-third (or all) of the vagina and 
the portion of the vestibule between the 
vaginal aperture and the posterior com- 
missure of the labia minora. This latter 
commissure is also called the fourchette 
(Fig. 8C). Thus, the lower end of the rectum 
in the female may open anomalously into 
the lower part of the vagina or into that part 
of the vestibule between the introitus and 
the fourchette. Essentially this is the fossa 
navicularis of the adult woman, an area 
commonly miscalled the fourchette. 

Ectopic anal apertures into the male per- 
ineum at some point anterior to the normal 
site of the anus are due to failure of adequate 
caudalward migration of the rectal extrem- 
ity so as to be able to meet the site of the 
developing anus at the anal tubercles in 
spite of the fact that the descent of the uro- 
rectal septum was completed (Fig. 8B, II). 
Sufficient mesoderm must grow into the 
lower part of the urorectal septum and the 
midpart of the cloacal membrane to be able 
to develop the perineal tissues dividing the 
anus from the urogenital structures (perineal 
body of adult), and thus displacing the rectal 
aperture posteriorward, to thereby place the 
anus at its definitive site in the perineum. 
Figures 7A, 9A, and 9C portray these se- 
quential changes in the formation of the 
perineal body as seen from the surface view. 

Ectopic anal apertures into the perineum 
in the female behind the posterior commis- 
sure of the labia majora, but anterior to the 
normal site of the anal aperture, will also be 
devoid of a proper sphincter ani externus 
and, as in the male, represent the result of a 
defective alignment between the perineal 
extremity of the rectum and the anal tuber- 
cles (Fig. 8C). 


Bladder 


Orifice of ureter 


y 
uterovaginal canal 
Mesonephric duct—_| 


‘Anomalous rectal aperture 


Fic. 10. A, Lateral view of 22 millimeter female em- 
bryo to show hypothetical anomalous rectal opening 
“trapped” in pars phallica of urogenital sinus. This 
would persist at birth as a rectovaginal opening with no 
opening at the normal position for the anus. B, Frontal 
view of “A.” 


LCISCUSSION 


As patients with imperforate anus receive 
more attention, and as studies of the pa- 
thology of this condition are published, it is 
noticeable that an increasing proportion of 
the patients are described as having a fistula, 
or, as we prefer to put it, an ectopic rectal 
opening, to either the urinary tract in the 
male or to the vagina in the female, or to 
the perineum in either sex. 

Of those who have in recent years re- 
ported a large series of infants with im- 
perforate anus, Potts and associates, Gross, 
Moore and Lawrence, Santulli, Lee, Lu, 
and Nuboer and Aken have all emphasized 
the fact that one must be prepared to find 
an abnormal connection between the rectal 
pouch and the genitourinary tract, the va- 
gina, or the perineum. In each of their 
series, relatively large proportions of the 1n- 
fants were known definitely to have had 
such an abnormal connection. Of our own 
group, in 64 cases out of 68 such a connec- 
tion was found. The other 4 seem to have 
been different entities. 

When an ectopic opening is present and 
yet goes unrecognized, and the rectum is 
brought down to the normal anal position 
without dividing the original opening into 
the urinary tract in the male or the vagina 
in the female, the results leave a good deal 
to be desired. We have seen this happen on 
several occasions, and believe that it has 
come about through lack of realization on 
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the part of the surgeon that a rectal opening 
into the male urinary tract or into the vagina 
in the female is virtually always present. In 
our experience such an opening may be very 
minute and, in fact, practically microscopic, 
especially in the males, yet we believe that 
it must be found and closed by mobilizing 
the rectal portion downward to form the 
new opening at the position of the sphincter 
ani externus. 

No discussion of abnormalities of the rec- 
tum and anus would be complete without 
reference to the classification proposed by 
Ladd and Gross in 1934. This classification 
has been used extensively by recent authors, 
and it serves an excellent purpose in allow- 
ing uniformity of reporting cases. 

Of type I, we have seen but 1 case which 
seems to fit the criteria of stenosis of the 
rectum which they have outlined. This oc- 
curred in a 13 months old boy who was found 
to have a stenosis above the anal canal. This 
baby had always been constipated. Dilata- 
tions were performed with satisfactory im- 
provement. We wonder whether some of the 
cases included in this group by Ladd and 
Gross would not now fall into the diagnosis 
of Hirschsprung’s disease. Their original 
diagrams show the stenosis fairly high in 
the rectum. These diagrams resemble some 
of the roentgenograms which we see in 
patients whom we now know to have 
Hirschsprung’s disease. In 1934, when the 
classification was originally proposed, the 
pathology of Hirschsprung’s disease was 
not generally understood. 

As regards Ladd and Gross’s classifica- 
tion, type II, in which a membrane cover- 
ing the anus is described, the closest to this 
which we have observed has been the con- 
genital median band. This may be the 
anomaly to which they refer. Indeed, we 
have found 10 of these in our relatively 
small group. Denis Browne in England has 
stated that he has never encountered an anal 
membrane pure and simple in what must be 
a very large experience. 

We entertained the possibility that a thin 
membrane covering the anus might be per- 
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forated by the physician who originally | 
attended the newborn infant and that such 


an entity therefore might not come to the ! 


attention of a surgeon. To explore this pos. 
sibility we questioned 5 of our obstetric col- 


leagues with a combined experience of ap. 
proximately 43,500 deliveries in private 
practice. We selected these particular men — 


because each is a good observer and each 


enjoys a reputation for intelligent and dili- — 


gent interest in the welfare of the infants 
whom he delivers. Although each of these 
men had seen various other types of rectal 
abnormalities, not one could recall having 
seen a membrane overlying the anal aper- 
ture. These facts make us think that the so- 
called anal membrane must be an extremely 
rare condition. 

Our experience with type III, which in- 
cludes 68 cases, has been reviewed in the 
foregoing. 

We have treated 1 child with type IV ab- 
normality. This boy was first seen by us at 
the age of 6 years. He had a transverse 
colostomy which had been created at birth. 
We found him to have a normal appearing 
anal canal extending up into a rectal am- 
pulla which was approximately 1 inch in 
depth. At operation the proximal blind end 
of rectum was found to terminate in the 
pelvis in direct contact with the pouch of the 
ampulla. One could postulate that this case 
represents an atresia of the rectum with a 
cause similar to the atresias seen higher in 
the intestinal tract. 

We can do no more than conjecture as to 
the cause of the 4 type III cases in which 
the large bowel ended blindly within the per- 
itoneum. Two of these (Boy A and Girl M) 
could probably be best considered multiple 
atresias of the colon. In each of the other 2 
(Girl H and Boy S) multiple abnormalities 
were demonstrated in the region of the 
pelvis. These could conceivably have been 
caused by a local somite defect as suggested 
by Stephens. 

If our findings and embryologic deduc- 
tions have any merit, they will be as an ex- 
position of the fact that in the absence of a 
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normal opening at the anus, one must expect 
an ectopic opening from the distal rectum 
into the urinary tract in the male, or the 
vagina in the female, or in the perineum in 
either sex. The few exceptions can be readily 
identified at surgical exploration. 


SUMMARY 


A study of the local pathologic conditions 
present in 70 cases of abnormalities of the 
rectum and anus is presented. 

In 68 cases there was no rectal opening at 
the normal position for the anus. In 64 of 
these an opening was demonstrated from the 
tip of the rectum into the lower bladder or 
posterior urethra in the male, or into the 
lower vagina in the female, or else anteriorly 
placed in the perineum in either sex. In only 
4 cases with no opening at the normal anal 
position did the large bowel end blindly. 

In 2 cases an anal opening was present at 
the usual site, with a supra-anal stenosis 
being present in one, and an atresia of the 
rectum in the other. 

Studies of the embryologic source ma- 
terial and deductions from our own ma- 
terial suggest that the rectal opening nor- 
mally ‘‘migrates’” as an almost separate 
entity caudalward during the formation of 
the septum which divides the cloaca into the 
urogenital system and the rectum. When the 
rectal opening reaches the level of the devel- 
oping perineum it appears to be moved 
posteriorly to its normal position where it 
becomes encircled by the separately formed 
sphincter ani externus. 

When this “migration” is arrested and the 
rectal opening does not reach the normal 
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position of the anus, one should expect to 
find the rectal opening somewhere along its 
course. 

The concept of ‘incomplete migration” 
of the rectal opening is suggested as the 
probable cause in the majority of cases of 
imperforate anus. 
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MULTICENTRIC CARCINOMAS OF THE ORAL CAVITY 


CHARLES G. MOERTEL, M.D., and EDWARD L. FOSS, M.D., Rochester, Minnesota 


THE concept of epithelial carcinoma orig- 
inating from a single minute focus at a single 
instant in time has been seriously challenged 
in recent years. The frequently observed 
gross multiplicity of epithelial carcinomas 
such as those of the skin, urinary tract, or 
gastrointestinal tract, as well as significant 
microscopic observations by Willis, Slaugh- 
ter, and Collins and Gall has led to the con- 
cept of multicentric origin of epithelial car- 
cinoma. This concept is perhaps best ex- 
pressed as follows in the words of Willis: 
‘**In human as in experimental carcinogenesis 
the effective stimuli are applied, not to one 
cell or one small group of cells, but to a more 
or less extensive area of epithelial tissue. All 
the epithelium in that area is acted upon 
similarly, though of course usually not 
equally. Neoplasia will commence where 
stimuli have been maximal, but the neo- 
plastic response will later be manifested by 
neighboring tissue that was subjected to the 
same original stimuli.” 

Many of the basic observations under- 
lying the concept of multicentric origin of 
epithelial malignancy have been made in 
the study of carcinoma of the oral cavity. 
Here the lesions are readily accessible to di- 
rect observation, and the relationship of 
possible carcinogenic influences and _pre- 
malignant lesions to the ensuing carcinoma 
is frequently quite clear cut. 

Sarasin was probably the first to publish a 
detailed study of this problem when in 1933 
he presented 30 cases of nonsimultaneous 
multiple epitheliomas of the oral cavity. 
Later in that same year, after a statistical 
study of 1,548 cases of carcinoma of the 
buccal cavity (including the lips), Lund 
concluded that the incidence of second pri- 
mary lesions in the buccal cavity was ap- 
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proximately 15 times greater than that ex. 
pected by chance alone. In 1946 after a 
study of 80 patients with intraoral car- 
cinoma, Slaughter found that 14 patients or 
18 per cent had grossly apparent multicen- 
tric lesions. In 1952 Byars and Anderson re- 
viewed 166 cases of cancer of the oral cavity 
and, after excluding contiguous lesions and 
multicentric lesions in a single area of leuco- 
plakia, they still found that 20 patients, or 
12 per cent, had multiple oral cancers. In 
1957 Wilkins and Vogler reported that of 81 
patients with gingival cancer, a total of 17 
or 21 per cent had multiple lesions of the 
oral cavity (14 had multiple simultaneous 
cancers; 3 had multiple nonsimultaneous 
cancers). Evidence that this tendency to 
multicentricity may also extend to include 
the epithelium of the pharynx, larynx, and 
esophagus has been presented in studies of 
Scheel, Engelbreth-Holm, and Videbaek. 


SELECTION OF CASES 


Cases for the present study were selected 
from the files of the Mayo Clinic covering 
the 10 year period from January 1, 1944, to 
December 31, 1953. The pathologic findings 
were reviewed in all cases of carcinoma of 
the oral cavity proved by examination of 
surgical specimens obtained during this 
period. The clinical, surgical, and patho- 
logic records were reviewed in all cases in 
which 2 or more specimens had been sub- 
mitted and proved malignant by pathologic 
examination. Cases were included in the 
present study as multiple simultaneous car- 
cinomas if the patient presented 2 or more 
discrete lesions clearly separated by intervals 
of normal mucosa. Cases were included as 
multiple nonsimultaneous cancers only if 
the most recent lesion was clearly separated 
from the site of excision of the initial lesion, 
regardless of the time intervening between 
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diagnosis of the two lesions. All cases were 
discarded in which any reasonable doubt ex- 
isted that one of the lesions may have repre- 
sented a recurrence, local extension, or 
metastasis from a single primary focus. 


OBSERVATIONS 


During the 10 year period of this study, a 
total of 732 patients (578 males; 154 females) 
were found at the Mayo Clinic to have 
pathologically confirmed squamous cell 
carcinomas of the oral cavity, that is, fauces, 
palate, tongue, gingivae, and buccal sur- 
faces. Of this group, a total of 64 patients 
(55 males; 9 females) were demonstrated to 
have multiple discrete carcinomas of the 
oral cavity—a rate of occurrence of 8.7 per 
cent. All lesions were squamous cell car- 
cinomas. Of the 64 patients 21 had simul- 
taneous lesions and 43 had lesions occurring 
at intervals ranging from 1 to 25 years, the 
average interval being 7.1 years. 

The frequency of occurrence of leuco- 
plakia in association with multicentric oral 
cancer was noted by Sarasin as 67 per cent 
in the patients of his study. Wilkins and 
Vogler reported the incidence of associated 
leucoplakia in their patients with multiple 
oral cancers to be 79 per cent, whereas it 
was only 40 per cent in their entire series of 
patients with gingival cancer. A comparably 
high association of this premalignant con- 
dition also was noted in this study—48 of 
the 64 patients in this series were observed 
to have leucoplakia demonstrated either by 
clinical or pathologic examination. 

Sarasin also suggested syphilis and tobacco 
as possible etiologic factors in the patients in 
his series (Fig. 1). In the present study, the 
histories or serologic studies for 5 patients, 
or 7.8 per cent, gave evidence of previous 
syphilitic infection. A definite history of the 
use of, or abstinence from, tobacco was ob- 
tained from 49 of the male patients in this 
study. Of this group, 46, or 94 per cent, were 
using or had used tobacco in some form. It 
is of interest that 22, or 48 per cent, of those 
using tobacco either smoked cigars or 
chewed, thus repeatedly bathing the mouth 
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Fic. 1. Multiple carcinomas on a tongue with extensive 
leucoplakia. The results of serologic tests were positive 
(positive Kline, Kahn, Hinton, and Kolmer tests) and 
the patient gave a history of heavy smoking. 


in tobacco juices. This relationship was 
brought out strikingly in one elderly gentle- 
man who had chewed for his entire adult 
life and habitually pouched his chaw in his 
right cheek. When seen at the clinic, the en- 
tire right buccal surface, and only the right 
buccal surface, was the site of extensive 
leucoplakia and 2 discrete squamous cell 
carcinomas. Wilkins and Vogler reported a 
similar disproportion in tobacco habits in 
their series of patients with gingival cancer 
—57 per cent of all their male patients who 
used tobacco either chewed tobacco cuttings 
or snuff. It would be presumptuous to state 
that the evidence presented in this study and 
the others quoted constitutes statistically 
valid proof that tobacco is an etiologic fac- 
tor in the production of oral cancer; how- 
ever, the inference is so strong that it can 
hardly be ignored. It is the responsibility of 
the physician to interdict firmly the use of 
tobacco in any form by all patients treated 
for oral cancer or with premalignant leuco- 
plakia. 

That the tendency to multicentricity in 
oral carcinoma is not limited to the oral 
cavity alone but extends to the contiguous 
squamous cell mucous membrane is evi- 
denced by the fact that an additional 55 pa- 
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tients with oral cancer had associated epi- 
theliomas of the lips, pharynx, larynx, or 
esophagus. The over-all occurrence rate of 
multicentric cancer for the 732 patients in 
this group is thus raised to 16.4 per cent. 


COMMENT 


Whereas the occurrence of grossly appar- 
ent multicentric lesions in this series and in 
the literature is substantial, still more im- 
pressive is the histologic study of Slaughter. 
By careful examination of 14 operative spec- 
imens of oral carcinoma, he found 13 of the 
14 to show definite microscopic evidence of 
multicentricity. He further concluded that 
many so-called recurrences may in reality 
be new foci of cancer arising in the pe- 
ripheral field of a previously treated epi- 
thelioma. 

Lund stated that in the patient with 
known oral cancer, even when no prema- 
lignant lesion such as leucoplakia is visible, 
the entire buccal mucosa must be considered 
in a premalignant condition. With this pos- 
sibility in mind, any physician who assumes 
the responsibility of caring for these patients 
also must assume the responsibility of in- 
sisting on frequent and regular follow-up ex- 
aminations. In addition, Sarasin has sug- 
gested the following steps as positive meas- 
ures in preventing the development of a 
second cancer which might well be re- 
emphasized here: (1) eradicate leucoplakia, 
(2) stop the use of tobacco, (3) eliminate 
alveolar-dental infection, and (4) correct 
defective dental prosthetic devices. 


SUMMARY 


Of 732 patients with proved oral cancer 
seen at the Mayo Clinic during the 10 year 
period from 1944 through 1953, a total of 
64, or 8.7 per cent, were found to have 2 or 
more discrete oral cancers. 

Associated leucoplakia was found in 75 
per cent of the patients with multiple oral 


lesions. An overwhelming majority of the 
patients were users of tobacco, particularly 
in the forms which expose the mouth to 
tobacco juices. 

The tendency to multicentricity shown by 
patients with oral cancer also extends to in- 
volve the contiguous squamous epithelium 
of the lips, pharynx, larynx, and esophagus, 
Fifty-five patients with oral carcinoma were 
found to have additional primary lesions in 
these locations, thus raising the over-all oc- 
currence rate of multicentricity to 16.4 per 
cent. 

When oral cancer develops, all of the con- 
tiguous squamous mucous membrane must 
be considered as highly susceptible to future 
malignant change. It is the responsibility of 
the physician to insist on frequent and regu- 
lar follow-up examinations so that any 
second lesion may be detected and treated 
in its early stages. It is also his responsibility 
to initiate appropriate prophylactic measures 
to eliminate any possible sources of carcino- 
genic irritation to these regions. 
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LESIONS OF THE SALIVARY GLANDS 


D. G. McEACHEN, M.D., D. F. MOORE, M.D., B.Sc., F.R.C.P.(C), E. M. NANSON, M.B., 
Ch.B.(N.Z.), F.R.C.S., FLA.C.S., and T. A. WATSON, M.B.. Ch.B.(N.Z.), D.M.R., 


Saskatoon, Saskatchewan, Canada 


THE SALIVARY GLANDS may be grouped into 
major salivary glands and minor salivary 
glands. The minor salivary glands are found 
diffusely in the region of the mouth, 
pharynx, and orbit. Thus such salivary tis- 
sue is found in the lips, tongue, floor of 
mouth, pillars of fauces, hard and soft 
palate, and lacrimal glands. This tissue is 
subject to the same lesions as the major 
salivary tissue, but disease in it is rare and 
it is not the intention to discuss it in any 
detail as it presents no special problem 
in therapy. 

This discussion is concentrated on the 
major salivary glands, viz., the parotid, the 
submaxillary, and the sublingual salivary 
glands. Of these three, the sublingual 
gland rarely gives rise to trouble, and when 
it does it presents no particular problems 
in therapy because its removal is not espe- 
cially difficult. It does not appear to be sub- 
ject to inflammations. Perhaps this is due to 
the fact that it does not have one duct but 
several, and therefore obstruction or stric- 
ture of one will have but minor effect upon 
the whole gland. One lesion which does 
occur in this region, and which may be due 
to a blocked duct of a sublingual gland, is a 
ranula. However, the origin of this lesion is 
by no means accepted as the sublingual 
gland. The sublingual gland is subject to 
tumor formation, and mixed salivary tumor 
does occur in it rarely but very much less 
frequently than in the parotid gland. It is 
therefore not proposed to discuss the sublin- 
gual gland in further detail. 

The submaxillary gland is subject to both 
inflammatory lesions and tumor formation. 


From the Departments of Pathology, Surgery, and Radio- 
therapy of the University of Saskatchewan, and the Saskatoon 
Cancer Clinic, Saskatoon, Canada. 


Of these two conditions inflammation is the 
more frequent and is commonly associated 
with stone formation. It is interesting to 
note that the submaxillary gland has the 
longest duct of the three major salivary 
glands and that it is subject to calculous 
disease more frequently than either the 
parotid gland or the sublingual gland. In- 
deed, from the surgeon’s point of view the 
submaxillary gland is chiefly of interest 
because of calculus formation, whereas the 
parotid gland is chiefly of interest because 
of tumor. 

The submaxillary gland does not present 
a problem surgically, and little attention 
is given to it because it is readily excised 
without harm to the patient. Removal is 
purely an anatomic exercise. 

The picture is very different when one 
turns to the parotid. This gland has been 
the subject of much attention in the liter- 
ature. The reason is that the major path- 
ologic condition found is tumor formation 
of interesting characteristics. Both the be- 
nign and the malignant varieties of tumor 
are pleomorphic, the histologic appearances 
are of consuming interest, and both have 
a distressing habit of recurring. The usually 
quoted figure for recurrence of benign 
mixed parotid tumors is 20 to 25 per cent. 
The fact that the figures from the Saskatoon 
Cancer Clinic records show a remarkably 
low recurrence rate, viz., 6 per cent for 
these benign mixed tumors, is one reason 
for this communication. 

The peculiar aspects of neoplasms of the 
parotid gland would, however, not have 
aroused so much surgical interest if the 
gland could have been as readily excised 
with as little disability to the patient as 
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TABLE I.—TUMORS OF SALIVARY GLAND TISSUE 
Per cent Per cent 
No. Incidence Recurrence 
Benign 
Mixed tumor 79 61.2 6.5 
Adenolymphoma 6 4.4 nil 
Malignant 
Mixed tumor 7, 34.6 35.0 
Carcinoma a 
Total 129 


the submaxillary gland. The intimate as- 
sociation of the facial nerve with the parotid 
gland is the cause of the difficulty. Certain 
other structures pass through the gland, 
viz., the auriculotemporal nerve and the 
internal maxillary artery. Both of these 
structures may be sacrificed with impunity, 
but sacrifice of the facial nerve produces a 
severe deformity due to asymmetry of the 
face. One of the worst features is the pa- 
tient’s inability to close the eyelid. Ectropion 
results, and this produces epiphora. It is 
fear of damaging the facial nerve which 
has rendered surgeons diffident in the 
adequate treatment of parotid gland tumors. 
As a result inadequate incisions are used, 
inadequate removal of the tumor is done, 
and recurrence is frequent. 

There are three types of lesions of the 
salivary glands to be considered: (1) benign 
or malignant neoplasms, (2) traumatic le- 
sions, and (3) inflammatory lesions. It is 
proposed to concentrate mainly on the topic 
of neoplasms. Furthermore, it is not in- 
tended to deal with neoplasms which are 
not peculiar to the salivary tissue, viz., 


hemangiomas, fibromas, or lipomas, which 
may be found in any part of the body. 

The neoplasms to be dealt with are as 
follows: benign, viz., mixed salivary tumors 
and adenolymphomas, and malignant, viz., 
mixed salivary tumors, mucoepidermoid 
carcinoma, adenocarcinoma, and squamous 
cell carcinoma. 


MATERIAL 


All lesions of the salivary gland (155 in 
all) seen from 1932 to 1956 in the Saskatoon 
Cancer Clinic were reviewed. One hundred 
and twenty-nine were neoplasms and 26 
were miscellaneous conditions. The path- 
ologic slides of 148 of the cases were re- 
viewed and checked. Seven cases were not 
available for checking, and these were all 
in the malignant neoplasm group and in- 
volved the parotid gland. Table I sets out 
the broad distribution of the neoplasms of 
those 129 cases together with over-all recur- 
rence rates. Table II describes the classifi- 
cation and distribution of the miscellaneous 
group of lesions. The neoplasms have been 
grouped according to the classification of 
Foote and Frazell, of the New York Memo- 
rial Center for Cancer and Allied Diseases. 
The 7 cases, in which the slides were not 
available for checking, had been diagnosed 
as follows: malignant mixed tumor in 1, 
mucoepidermoid carcinoma in 1, squamous 
cell carcinoma in 2, adenocarcinoma in 1, 
and undesignated carcinoma in 2 cases. 


TABLE II.—MISCELLANEOUS LESIONS 


Diagnosis No. Site 
Chronic inflammation 6 Parotid 
Sialitis 3 Submaxillary 
Gland cyst 1 Sublingual 
Duct cyst 2 Parotid 
Abscess cavity 1 Sublingual 
Tuberculosis | Sublingual 
Actinomycosis 1 Parotid 
Calculi 5 Submaxillary, 3 in duct, 
2 in gland 
Branchiogenic cyst 2 Parotid 
Chronic granuloma 1 Parotid 
Chronic lymphadenitis 1 Sublingual 
Lipoma 2 Parotid 
Total 26 


Sex Age, yrs. Treatment 

M4 Radiation for 2 

F2 15-73 Surg. exc. for 4 

F 59-66 Surg. excision 

M 27 Surg. excision 

F 13, 34 Surg. excision 

F 34 Drainage, antibiotics for 
Staph. aureus 

M 18 Exc. of mass of gland 

M 54 300 r. for 3 days, sulfa. 
and penicillin 

M 35-61 Surg. excision 

M 23,52 Surg. excision 

M 45 Biopsy 

M 61 Exc. of gland 

M 38, 42 Surg. excision 
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The 26 miscellaneous cases are of interest 
insofar as they represent a differential diag- 
nosis problem in swellings of the salivary 
gland areas. It will be seen that 5 lesions 
have nothing to do with salivary gland 
tissue other than fortuitous propinquity, 
viz., lipoma in 2, chronic lymphadenitis in 
1, and branchiogenic cysts in 2 cases. Five 
cases of salivary calculi were found, all in- 
volving the submaxillary gland. Three 
cysts were found—1 involved the sub- 
lingual gland and the other 2 involved 
Stensen’s duct. There were 13 cases of 
chronic inflammation, 11 of which were 
nonspecific. There was 1 case of tuberculosis 
of the sublingual gland and 1 case of 
actinomycosis of the parotid gland. 

The neoplasms consisted of two groups: 
benign, 85 and malignant, 44 cases. The 
benign group consisted of 79 benign mixed 
tumors and 6 adenolymphomas. 


BENIGN TUMORS 


Adenolymphoma. The adenolymphoma is 
known as papillary cystadenoma lympho- 
matosum by the Armed Forces Institute of 
Pathology and by other writers as Warthin’s 
tumor, cystic papillary adenoma, or oncocy- 
toma. Histologically these tumors are dis- 
tinctive. They are predominantly found in 
males and present the classical appearance 
clinically of a benign mixed parotid tumor. 
They are benign and do not recur when 
completely excised. 

Benign mixed tumors. These tumors have 
both epithelial and connective tissue ele- 
ments in them and hence the word “‘mixed” 
is used from a descriptive point of view 
only. Many synonyms are used, of which 
pleomorphic adenoma adopted by Eddy is 
perhaps the best. They represent the com- 
monest tumor of the salivary gland. As 
noted in Table III, 72 were in the parotid 
gland, 2 in the submaxillary, and 5 were in 
sites other than the major salivary glands, 
viz. cheek, lip, and palate. There was none 
in the sublingual gland. The origin of these 
tumors is disputed but the purely epithelial 
theory is the favorite one at present, it being 
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TABLE III.—TUMOR DISTRIBUTION 


Sub- 
maxil- Sublin- Ectop- To- Per 


Tumor Parotid lary gual ic tal cent 
Benign mixed 72 2 5 79 61 
Malignant mixed 11+(1)* 5 17 
Mucoepidermoid 
carcinoma 4+(1)* 5 
Squamous cell 
carcinoma 4+(2)* 6 
Adenocarcinoma 34 
Adenoid cystic + 1 5 
Trabecular 1 1 2 
Mucous cell 1 1 
Acinic cell 1 1 
Unspecified 2+(3)* 1 1 7 
Adenolymphoma 6 6 5 
Totals 111 12 0 6 129 100 


*Tissue slides not available for recheck. 


considered that they arise from adult 
glandular epithelium. Histologically their 
most characteristic feature, both primary 
and recurrent, is their pleomorphism. The 
characteristic history is that of a painless 
lump in the region of the lower pole of the 
parotid gland. The growth pattern is vari- 
able. Usually it is slow, but it may be inter- 
mittent, and occasionally it is rapid, there- 
by resembling a malignant tumor. The age 
of onset of the patients in this series was from 
4 to 79 years with an average age of 40 to 
50 years. This observation accords well with 
all other series and is in contrast with 
malignant tumors, which usually occur in 
the age range of 50 to 60 years. Females (47) 
predominated over males (32), which fact is 
in agreement with other series. Patients de- 
layed coming to their doctor from 1 week to 
40 years. The interval between the visit to 
the family doctor and arrival at the Cancer 
Clinic varied from 1 day to 15 years. Hence 
it can be seen that these 79 cases represent 
a typical series of benign mixed salivary 
gland tumors. Twenty-six of these 79 pa- 
tients had had prior treatment before com- 
ing to the Cancer Clinic—25 had undergone 
some form of local excision and 1 had re- 
ceived “several courses of radiation.” In 9 
of these 25 patients local excision had been 
performed less than 6 weeks before admission 
to the clinic, and each of these 9 was im- 
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TABLE IV.—BENIGN MIXED SALIVARY GLAND 


TUMORS 
—~ Recurrences 
Total No. No. Per cent 
“Secondary” cases......... 3 18 
79 5 6 


TABLE V.—RESULTS OF TREATMENT OF BENIGN 
MIXED SALIVARY TUMORS, 1932 TO 1953 


No. treated in clinic more than 5 yrs. ago...........455 39 
No. well at 5 yrs. after admission to clinic............. 38T 
Per cent well at 5 yrs. and free of recurrence. .......... 97 


*Sixty-two of these patients were previously untreated upon admis- 
sion to the clinic. Nine of these had a local excision less than 6 weeks 
rior to admission. The remaining 17 were all recurrent on admission 
Raving been treated previously elsewhere. 
tThe patient who was not well at 5 years died | year after admission 
to the clinic—condition of primary not stated and cause of death un- 
known, Eight years prior to admission to the clinic he had had an 
excision. 


mediately treated with postoperative x-ray 
therapy. For the purpose of this discussion, 
we consider primary or previously un- 
treated cases to consist of those patients who 
have had no treatment prior to admission to 
the Clinic, or those who had surgical ex- 
cision within 6 weeks of admission and were 
given radiation when first seen. Therefore, 
there are available 62 primary cases. The 
remaining 17 patients were all referred with 
recurrent disease. The results of treatment 
in the clinic are summarized in Table IV. 

It is evident that treatment of recurrent 
tumors as compared with that of previously 
untreated tumors increases the chance of yet 
further recurrence. 


TABLE VI.—BENIGN MIXED SALIVARY TUMORS IN 
26 PATIENTS ADMITTED TO CLINIC MORE THAN 
5 YEARS AGO AND “PREVIOUSLY UNTREATED” 


Type of treatment No. Result 
Local excision only 10 10 well at 5 years. 
None have had recur- 
rences 
Local excision and 
radiation 15 15 well at 5 years 
1 recurred at 3 years, 
treated by further ex- 
cision and well at 6 
years 
well at 5 years. 
Recurred at 7 years, 
excised and well 12 
years later 
All free of tumor at pres- 
ent time 


Radiation only 1 


Total 26 


“Previously untreated” includes those patients who had had an 
excision within 6 weeks of admission to clinic and had postoperative 
radiation treatment on admission, 

*One of these patients had a “radical resection.” 


Table IV gives a false picture because it 
does not take into consideration the length 
of time since treatment was given. There- 
fore, an arbitrary figure of 5 years has been 
taken to study the recurrence rate. It is 
recognized that these tumors may recur up 
to 47 years after treatment (McFarland), 
but the majority recur within 5 years. The 
results of treatment studied with this 5 year 
yardstick are set out in Table V. 

Details of treatment. The details of the type 
of treatment, the time of recurrence, and 
the condition at the end of 5 years in pri- 
mary cases are set out in Table VI. In 
Table VII the details of secondary cases 
are given, i.e., patients treated before they 
attended the Clinic and who came because 
of recurrence. 

It is of interest to compare these figures 
with other series. Foote and Frazell report 
that in their hospital the recurrence rate is 
4 per cent or 6 out of 142 cases of “primary” 
benign mixed tumors followed up for 5 to 
15 years. On the other hand, in ‘“‘secondary” 
cases the recurrence rate was 28 per cent of 
62 cases followed up for 5 to 15 years, which 
makes an over-all recurrence rate of 12 per 
cent. The average recurrence rate quoted in 
the literature is in the realm of 20 per cent. 
Table VIII sets forth a few of the recurrence 
rate figures from the literature. In recording 
recurrence rates it has been pointed out by 
many investigators that recurrences may 
occur many years after the original treat- 
ment. McFarland quotes a case which re- 
curred 47 years after first treatment, and 
Kirklin and associates showed that whereas 
6.4 per cent recurrences had occurred 
within 3 years 22.5 per cent of recurrences 
had occurred after 20 years. On the other 
hand, Rawson and associates report that 
local recurrence reaches a peak about 1 
year after the initial treatment. McCune, 
however, states that most recurrences do 
not appear for from 3 to 7 years. From this 
discussion it is evident that no mixed 
parotid tumor can be considered cured. 

In reviewing the present series of cases 
from the Saskatoon Cancer Clinic, it is of 
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interest to try to explain the low recurrence 
rate. The first obvious factor is that many of 
the patients have not been followed up long 
enough. Thus 74 have had no recurrence 
but, of these, 34 only have been followed up 
for 5 years or more. The type of surgery 
carried out cannot be a factor because the 
operations were performed by a wide vari- 
ety of surgeons and no particular type of 
operation was uniformly used. 

The majority of the tumors were excised 
locally with a small margin of normal 
gland, or else were enucleated without any 
margin of normal gland. As Janes has 
pointed out, this type of excision is now 
considered inadequate as it is likely that 
tumor tissue will be left behind. Few sur- 
geons used the classical operation of Bailey 
or Janes, in which the facial nerve is dis- 
played. The only other factor which can be 
considered is the irradiation. 

In the majority of our cases, viz., 50 out 
of 62 primary cases, irradiation was ad- 
ministered; in 49, surgical excision plus 
irradiation was used. 

Much disagreement exists as to whether 
radiation therapy should be used in associa- 
tion with surgical excision. Ahlbom is 
strongly in favor of the combined attack on 
these lesions and calls the treatment radio- 
surgery. He states that out of 85 benign 
parotid mixed tumors so treated 5 recurred 
and responded to further irradiation. On 
the other hand, Eddey is equally definite 
that radiation has no place in their treat- 
ment. He claims no recurrence in a series of 
benign mixed tumors treated by surgery 
alone from 6 months to 10 years ago. 

Radiation technique and policy. Only 1 
course of treatment is given and the dosage 
is uninfluenced by the type of surgery done. 
Usually external irradiation is prescribed 
using a single field of a size varying from 5 
by 5 centimeters to 10 by 10 centimeters 
depending on the extent of the tumor. A 
common field is 6 by 8 centimeters. With 
200 to 400 kilovolt x-rays the dosage varies 
from 4,500 to 5,000 roentgens in about 20 
days to 5,500 to 6,000 roentgens in 32 days, 


TABLE VII.—BENIGN MIXED SALIVARY TUMORS IN 
13 PREVIOUSLY TREATED PATIENTS ADMITTED 
MORE THAN 5 YEARS AGO 

Type of treatment No. 

Local excision only 3 


Results 


1 well 6 years 
1 recurrent at 5 years 
(Died intercurrent 6 years) 
1 recurrent at 4 years, 
alive with recurrence at 9 years 


Local excision and 
radiation 8 8 well at 5 years, or longer. 


None have had recurrence 


N 


Radiation only 1 well at 20 years 


1 died with recurrence at 1 year 


Total 13 10 free of tumor at present time 


1 died with recurrence at 1 year 
1 died with recurrence at 6 years 
1 alive with recurrence at 9 years 


All patients had recurrent tumors on admission. 


the actual dose depending on the size of the 
field used. With radioactive cobalt tele- 
curietherapy the dosage is approximately 
10 per cent higher. Treatments are equal 
and daily. Usualiy the skin reaction does not 
progress beyond a brisk erythema. A muco- 
sitis of the pharynx is produced, with loss 
of taste, dryness of the mouth, and some- 
times dysphagia. All of these symptoms are 
transitory. There has been no necrosis or 
late reaction. 

In some cases, when a tumor of the 
parotid is confined to the flat preauricular 
area and does not appear to extend deeply, 
posterior to the ascending ramus of the 
mandible, a single plane radium implant is 
performed, either at the time of the excision 
or 10 days later, the former being preferable. 
There is no interference with the healing of 
the wound. The area implanted is approxi- 


TABLE VIII.—QUOTED RECURRENCE RATES FOR 
BENIGN MIXED PAROTID TUMORS 


Per cent 

Year recurrence 
Stein and Geschickter........... 1934 20.0 
Marshall and Miles............. 1947 15.0 
Rawson, Howard, 1950 31.0 

Royster, and Horn........... 

Benedict and Meigs............ 1930 42.5 
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TABLE IX.—BENIGN MIXED TUMORS TREATED BY SURGERY ALONE 


GRouP 1 
Weight 
History No. Site of tumor, gm. Previous treatment Clinic treatment Result 
5488 Parotid Removed 10 yrs. Local excision Recurred 3 mos. 
previously later. Refused 
further treat- 
ment. Died 6 yrs, 
later—cardiac 
6320 Parotid Removed 8 yrs. Multiple recurrence Known to have re- 
previously removed again currence 4 yrs. 
later (patient’s 
report). Large 
recurrence 10 yrs. 
later (doctor’s 
report) 
13609 Parotid Removed 5 yrs. Enucleated Well 6 yrs. 
previously. (Al- 
so previous 
radon) 
19883 Parotid 4.5 Removed 18 yrs. Recurrence—enucleated Well 3 yrs. 
previously 
4068 Palate Original diagno- Excision 10 yrs. later Well 15 mos. 
sis—lympho- 
sarcoma. 
Treated with 
x-ray without 
response 
GRouP 2 
5016 Parotid 3 Enucleation Well 11 yrs. 
6562 Parotid Enucleation Well 10 yrs. 
12597 Parotid 8 Enucleation Well 6 yrs. 
14091 Parotid Radical excision of large Well 6 yrs. 
tumor parotid. Did 
not return for x-ray 
13125 Parotid Excision Well 6 yrs. 
13305 Parotid 11 Enucleation Well 5 yrs. 
16319 Parotid Tumor bulging into Well 5 yrs. 
pharynx. Removed 
through mouth 
16202 Parotid Large tumor. Enuclea- Well 5 yrs. 
tion. Refused x-ray 
15917 Parotid 1.5 Biopsied. Subsequent Well 5 yrs. 
resection. No residual 
tumor therefore no 
treatment 
9351 Parotid. Tumor removed through Well 5 yrs. 
Swelling soft mouth 
palate and 
pharynx 
21314 Hard palate Small tumor. Biopsied Well 2 yrs. 
only. Refused further 
treatment 
25727 Inner aspect of 0.5 Excisional biopsy Too early for 


cheek 


Group 1—Previously treated; recurrent when first seen. 
Group 2—Previously untreated. 


mately 6 by 6 centimeters and a dose of 
6,000 roentgens in 170 to 200 hours at 4% 
centimeter from the plane is prescribed. 
There is no reaction to this treatment except 
a brisk erythema of the skin which some- 
times proceeds to moist desquamation. 
Benign mixed salivary tumors have been 
treated in three ways by surgery alone, sur- 
gery and irradiation, and radiation alone. 


assessment 


These three methods will now be reviewed 
in detail. 

Surgery only. The results of surgery alone 
are set out in Table IX. They are divided 
into two groups: (1) previously treated 
cases recurrent when first seen and (2) 
previously untreated cases. 

In group 1 there were 5 recurrent cases, 
2 of which recurred after radiation treat- 
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ment, 1 in which no recurrence had devel- 
oped after 6 years, and 2 of which have been 
followed up less than 5 years, so that in only 
1 out of 3 can the result be stated to be 
satisfactory at the present time. Three of 5 
may ultimately prove to be satisfactory ac- 
cording to the 5 year follow-up yardstick. 

Group 2 is the more interesting. It con- 
sists of those patients who had had no pre- 
vious treatment and who were treated by 
surgery alone. There were 12 of these cases 
and to date there are no recurrences, so 
that on these grounds local surgery alone in 
primary cases would appear to be very 
satisfactory. But on more careful analysis of 
these cases certain facts emerge. One pa- 
tient had adequate surgical excision accord- 
ing to modern opinion, with exposure of the 
facial nerve. This patient has been well 6 
years. Three patients had enucleation only 
without exposure of the facial nerve and 
these have been well from 6 to 11 years. 
One patient had an excisional biopsy. A 
further local excision was carried out within 
3 weeks and no tumor tissue was found. 
This patient has been well 5 years. In es- 
sence, this surgery was anatomically ade- 
quate to deal with the very small tumor. In 
1 case the tumor was situated at the lower 
pole of the superficial lobe of the parotid 
gland hanging down like a teardrop. It was 
possible to remove it completely with an 
adequate margin of normal parotid tissue 
without disturbing the facial nerve. This 
patient has been well 5 years. In 2 cases 
removal was through the mouth from the 
deep lobe of the parotid gland. These pa- 
tients have been well 5 years and presum- 
ably an adequate margin of gland was 
removed with the tumor. In the remaining 
4 cases the tumors were all in ectopic posi- 
tions, 1 on the inside of the cheek and 2 in 
the palate. Here complete excision of all 
salivary tissue in the area could unquestion- 
ably be achieved. 

Therefore, to summarize, only 8 of these 
previously untreated tumors were in the 
parotid. Three of them were known to have 
been adequately removed and 2 were from 


TABLE X.—MALIGNANT SALIVARY TUMORS 
Parotid Submaxillary Sublingual Ectopic Total 


Malignant 

Mixed 12 5 17 
Mucoepidermoid 

Carcinoma 5 5 
Squamous cell 

Carcinoma 6 6 
Adenocarcinoma 10 5 1 16 
Total 33 10 1 44 


the deep lobe of the parotid gland which 
leaves 3 cases of classical parotid tumors 
removed by a very localized excision. Re- 
sults in these have been satisfactory so far. 

These figures, therefore, do not con- 
stitute an argument in favor of the use of 
local surgery alone in all previously un- 
treated cases of benign mixed parotid 
tumors. 

Surgery and radiation. The cases listed 
under “‘surgery and radiation” are difficult 
to evaluate from the point of view of the 
effectiveness of x-ray treatment. Excision 
must have been incomplete in many cases. 
The excellent results following local excision 
(usually enucleation) followed by radiation 
are possible evidence of the value of radia- 
tion (See Tables VI and VII.) 

As previously described, the radiation 
treatment used was usually x-ray or radio- 
active cobalt telecurietherapy, but occa- 
sionally radium implantation immediately 
following excision was employed for some 
parotid tumors. Nine patients were treated 
with radium implant all being well after a 
period of from 3 to 10 years. There was no 
sequela. 

Three cases, all tumors of. the parotid, 
recurred after surgery and external radia- 
tion: 

1. 17796—Co™, 5,000 r. in 3 weeks; recurred in 10 
months. Well 4 years following further local excision. 
2. 17119—Recurrence case. Co™, 5,500 r. in 23 days 
(6 X 8cm.). Recurred in 1 year. Well 2 years follow- 
ing local excision. 

3. 7697—200 Kv., 5,000 r. in 17 days. Recurred 
in 3 years. Well 6 years following local excision. 


Thus all patients treated by surgery and 
radiation are well at the present time. 

In series taken from the literature com- 
parable to this series, in which similar sur- 
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TABLE XI.—FIVE YEAR SURVIVAL IN CASES OF 
MALIGNANT TUMORS OF THE SALIVARY GLANDS 


No. 
Total No. treated No.of 5 Percent 
1932 to over 5 year 5 year 

Type 1955 years survivors survivors 
Malignant mixed 17* 11* 9* 82 
Adenocarcinoma 14* 10* 4 40 
Mucoepidermoid 5* 4* 3* 75 
Squamous cell 6* 4* 3* 75 
Adenocarcinoma 2* ee 1* 50 
All cases 44 31 20 65 


Date taken from admission to Clinic or Clinic treatment, whichever 
was later. 

*Unchecked slides in 1 of these cases, 

**Unchecked slides in 2 of these cases. 

It should be noted that these figures include previously treated patients 
admitted to the Clinic. See Table XII for previously untreated cases. 


TABLE XII.—FIVE YEAR SURVIVAL IN CASES OF 
MALIGNANT TUMORS OF THE SALIVARY GLANDS 
PREVIOUSLY UNTREATED 


No. surviving Per cent 

5 years after 5 year 
Type No. treatment Survivors 
Malignant mixed 9 9 100 
Adenocarcinoma 7 a 43 
Mucoepidermoid 3 2 66 
Squamous cell 4 3 75 
Unclassified carcinoma 1 0 0 
Total 24 17 71 


“Previously untreated” cases include those patients who, before 
coming to the Clinic have had a — only, or who, within 6 weeks 
of being admitted to the Clinic, have had a surgical excision which has 
been followed i diately by radiation treatment in the Clinic, 


gery was used alone without radiation, re- 
currence rates of 20 to 25 per cent are 
reported. Therefore, the addition of radia- 
tion seems to have been helpful in reducing 
the recurrence rate to an over-all figure of 
6 per cent. 

Radiation only. The following are the de- 
tails of the cases of patients treated by 
radiation alone: 

1. 1668—X-ray only, 2,700 r. in 18 days. Recurred 
7 years later. This recurrence was excised and the 
patient is well 12 years later. 

2. 1706—Recurrent. Treated by x-ray 3,270 r. in 11 
days. Died in 1 year—cause unknown. State of 
parotid area at death unknown. 

3. 1169—Recurrent. Treated with x-ray and radon 
seeds. Necroses occurred but healed spontaneously. 
Well 20 years later. 

4. 19336—Recurrent after 3 excisions. Treated with 
Co®, 5,500 r. in 20 days. Well 4 years later. 


In 2 of these cases (3 and 4) there was 
complete resolution with x-ray treatment 
only. In the first case (1) there was resolu- 
tion for 7 years followed by recurrence, but 


the dosage was grossly inadequate. The 
effect in the fourth case (2) was unknown. 
These few cases suggest that radiation has 
some effect on these tumors. 

Comment. Certain conclusions may be 
drawn from these data, always allowing for 
the fact that the follow-up has still been 
inadequate in length of time. Undoubtedly 
a 20 year follow-up is needed in mixed 
salivary tumors. (1) Local surgery and post- 
operative radiation give excellent results 
without sequelae. (2) Radiation alone 
is shown to have a curative effect in some 
cases. (3) Local surgery alone in previously 
untreated cases was successful in the few 
cases in which it was undertaken in the 
present series, but only 3 out of 8 of these 
cases fell into the usual categories of typical 
mixed parotid tumors. (4) Local surgery 
alone was not satisfactory in the treatment 
of recurrent cases. (5) Local surgery plus 
radiation was successful in the treatment of 
patients admitted with recurrent disease. 


MALIGNANT NEOPLASMS 


Forty-four charts were reviewed, but in 
only 37 cases were slides available for classi- 
fication. Table X sets out this classification 
in the four broad categories. It will be noted 
that there were 17 malignant mixed salivary 
tumors and 27 carcinomas. It is also inter- 
esting to note that 5 of the malignant mixed 
tumors occurred in the submaxillary gland 
out of a total of 17 such tumors. Equally 
interesting is the fact that of these 5 tumors 
4 recurred. By comparison, only 2 of 79 
benign mixed tumors occurred in the sub- 
maxillary gland. No malignant mixed tu- 
mors occurred in the ectopic glands. The 
sex incidence was 28 males to 16 females, 
which is the reverse ratio of that for benign 
tumors. The average age of the patients with 
malignant tumors was 10 years older than 
of those with benign tumors. 

The 5 year survival results of treatment of 
malignant salivary tumors are presented 
according to the type of tumor (Table XI). 
The over-all 5 year survival rate is 65 per 
cent, comparing favorably with a report by 
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TABLE XIII.—l'YPE OF TREATMENT FOR MALIGNANT TUMORS OF THE SALIVARY GLANDS IN PATIENTS 
UNTREATED PRIOR TO ADMISSION TO THE CLINIC 


Type Ne. Treatment 
Malignant mixed 8 


1 X-ray treatment only 


Adenocarcinoma 


2 Local excision only 


1 Radiation only 


Mucoepidermoid 1 


1 “Radical” surgery 


Squamous cell 4 


Unclassified cancer 1 Radiation 


Ariel, Jerome, and Pack of 32.3 per cent in 
patients with carcinoma of the parotid 
gland free of disease at 5 years. 

Table XII gives 71 per cent as the 5 year 
survival rate in patients with malignant 
tumors previously untreated when admitted 
to the Cancer Clinic, demonstrating the well 
known fact that once a carcinoma has re- 
curred the prognosis is much worse, and 
that the first treatment is of the utmost im- 
portance. 

These two tables (XI and XII) also show 
that the prognosis is best for malignant 
mixed tumors and squamous cell carcino- 
mas. Conversely, the prognosis is poorest 
for adenocarcinoma. Another point not 
brought out in the tables is that 3 of the 10 
patients with submaxillary gland carcinoma 
died of widespread metastases, 2 of the 10 
are alive but have had pulmonary metas- 


Local excision and radiation 


4 Local excision and radiation 


Radiation and local excision 
1 Radiation and radical excision 


Local excision and radiation 


Result at 5 years or more 
8 Well at 5 years. None had a local re- 
currence but 1 had a resection of a 
secondary in the lung 5 years ago and 
is now well. 1 died after 5 years— 
lung secondaries 
1 Well at 10 years 


1 Well at 5 years—No recurrence 

1 Dead at 4 years—Local recurrence 
and distant metastases 

1 Dead at 7 months—Primary well, 
distant metastases 

1 Dead at 6 years—Locally recurrent 
and distant metastases 

1 Well at 644 years—But has had 2 
recurrences in interval 

1 Dead at 6 years—Locally recurrent 
and distant metastases 

1 Dead at 1 year—Intercurrent disease, 
primary well 


1 Well at 8 years—No recurrence 

1 Well at 5 years—No recurrence 

1 Dead at 2 years—Intercurrent disease, 
primary well 


1 Well at 5 years—No recurrence 

1 Dead at 10 years—Intercurrent 
disease, primary well but had had a 
recurrence 1 year after treated— 
treated by excision 

1 Dead at 9 years—Primary well, 
intercurrent disease 

1 Dead at 14 months—Recurrent 


1 Dead at 1 year—Cause unknown and 
state of primary unknown 


tases, and a further 1 had local recurrence. 
Thus, only 4 of the patients with submax- 
illary carcinoma are free of recurrence, and 
of these 1 died of intercurrent disease after 
214 years, 1 was treated only 8 months ago, 
and one 4 years ago. This finding would sug- 
gest that the prognosis in carcinoma of the 
submaxillary gland is rather poor which is 
surprising in view of the fact that the whole 
gland can be readily removed. It would 
suggest that a more radical clearance of the 
anterior triangle of the neck should be 
essayed in this type of case. 

Details of treatment. The types of treatment 
given in the series of malignant tumors are 
presented in Table XIII. It will be seen 
that the primary treatment in 18 of the 24 
cases was a combination of surgery (usually 
local) and radiation. In 3 cases radiation 
only was used, and in 3 others surgery only. 
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TABLE XIV.—EVIDENCE OF EFFECTIVENESS OF RADIATION IN MALIGNANT PAROTID TUMORS 


Treatment 
Malignant mixed 


Result 


Well 10 years 
Well 8 years 


Well 2% years. Died intercurrent 
disease years 


6693 Treated 400 Kv., 6,000 r. in 32 days 

7506 Incomplete excision. Treated 200 Kv., 7 cm. diameter 
circular field; 5,300 r. in 17 days 

17414 Recurrent after local excision, 5 months prior to coming 
to the clinic. Treated Co™, 10 cm. X 8 cm.; 5,000 r. in 
22 days 

15483 Incomplete excision followed by 8 cm. diameter 


Well 5 years 


circular field; 200 Kv., 5,000 r. in 18 days 


Adenocarcinoma 


8693 400 Kv., 10 cm. X 10 cm. field; 5,000 r. in 21 days Well 1 year. Died 1 year. Intercur- 
rent disease 
Mucoepidermoid 
16921 Incomplete excision 6 weeks prior to Co™ 10 cm. X 6 cm. Well 5 years 
field; 5000 r. in 20 days 
Squamous cell 
21305 Radiation only; 200 Kv., 12 cm. X 8 cm. field; 5,500 r. Well 2% years later 
in 33 days 
11623 Radiation only; Co® 7 cm. X 5 cm. field; 7,000 r. in Well 2% years 


27 days 


Evidence of the effectiveness of radiation is hard to get, as most cases were treated by postoperative radiation immediately after local excision 
and, of course, there is no way of knowing whether the latter was complete or not. The cases mentioned above, however, seem to indicate unequiv- 
ocally that radiation alone can be curative in some cases of cancer of the salivary glands. 


The methods of radiation therapy used in 
treating malignant salivary tumors are sim- 
ilar to those described for benign mixed 
salivary tumors except that the dosage is 
higher, the treatment field larger, and the 
duration of the treatment somewhat longer. 
Again only one course of therapy is planned, 
and x-ray or radioactive cobalt telecurie- 
therapy (usually the former) is employed 
using a single field, with equal daily doses. 
The whole gland, or the whole extent of the 
tumor, whichever is greater in area, in- 
cluding a margin, is covered. No attempt is 
made to cover the lymph node drainage 
area, unless nodes are involved and are 
inoperable. The dosage varies with the size 
of the field, with the over-all time of treat- 
ment and with the type of radiation em- 
ployed. The general level of skin dose given 
is 4,500 to 5,500 roentgens in 21 days or 
5,000 to 7,000 roentgens in 32 days. 

When the tumor is in the parotid and 
does not appear to extend beneath the 
ascending ramus of the mandible a single 
plane radium implant may be performed. 
In the present series 3 patients were treated 
in this manner following surgical excision. 
All are well more than 5 years later. The 
dosage 14 centimeter from the plane was 
respectively 6,000 roentgens in 138 hours, 


6,000 roentgens in 170 hours, and 6,500 | 


roentgens in 217 hours. 

One patient treated in 1932 had x-ray 
treatment and radon seed implant. 

A mucositis of the pharynx or mouth, or 
both, always occurred, starting about 2 
weeks after the initial treatment. Sometimes 
there was also dysphagia. These symptoms 
subsided 1 to 3 weeks after the end of treat- 
ment. An erythematous skin reaction al- 
ways developed, progressing frequently to 
moist desquamation which healed 2 to 4 
weeks after the end of treatment. 

In only 1 case, treated by x-ray therapy 
and radon seed implant in 1932, was there 
necrosis of the mandible. This condition 
eventually healed and the patient died 9 
years later, the primary lesions having 
healed. There was no other case of necrosis 
or late reaction, or other complication due 
to radiation. 

Table XIV outlines those cases treated 
with radiation in which the radiation alone 
appears to have been successful in eradicat- 
ing the disease. In other cases in which radi- 
ation followed immediately after surgery no 
conclusions can be drawn as to its efficacy, 
except from a consideration of the 5 year 
survival rate, which is very satisfactory. 

Of the 24 primary cases treated more 
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than 5 years ago, surgery alone was per- 
formed in only 3. Two of these patients had 
an adenocarcinoma and recurrence follow- 
ing local excision within 5 years. The third 
patient had a radical removal of a muco- 
epidermoid carcinoma, but died after 2 
years from cardiac failure, the primary 
tumor being “‘cured” at death. 

There were 7 other patients treated more 
than 5 years previously all with recurrent 
lesions when first seen. In most, palliative 
treatment only was given and the group is 
too heterogeneous for analysis. 

From these experiences, therefore, one 
can conclude that in the treatment of malig- 
nant salivary tumors: (1) A combination of 
surgery (even if of a local nature) and post- 
operative radiation is successful in a large 
percentage of cases. (2) Radiation alone 
can be effective in eradicating the disease. 
(3) Surgery of a local type by itself is likely 
to be unsuccessful. 


GENERAL DISCUSSION OF TREATMENT 


Surgical treatment of tumors of the sub- 
lingual and submaxillary glands does not 
present any particular difficulty because 
these glands can be excised completely with- 
out any disability to the patient. Therefore, 
attention will be concentrated on the 
parotid gland. 

A lump in the parotid gland should be 
regarded in the same way as a tumor of the 
breast. It should be excised with normal 
gland tissue surrounding it, and a frozen 
section examination carried out. This is con- 
trary to the advice of McFarland who 
advocates waiting till the tumor is “ripe.” 
Certainly approximately 70 per cent of all 
parotid, tumors are benign but it is impossi- 
ble to tell whether a tumor is malignant or 
benign simply on history and physical ex- 
amination, unless the signs of malignancy 
are unequivocal. There are no unequivocal 
signs of benignity. It is therefore important 
to have a definite plan in handling all 
parotid tumors. 

It is true that the figures presented in this 
series of 129 salivary tumors show that local 


excision, or enucleation, plus radiation give 
good results, but it is claimed that these re- 
sults would be still better if a more aggres- 
sive and a more anatomic type of operation 
were performed in all these tumors. Few 
surgeons would be content to remove a 
carcinoma of the breast locally by enuclea- 
tion only and then rely on high dosage radi- 
ation treatment to deal with any malignant 
tissue left. Yet with parotid tumors this 
treatment was frequently carried out, with 
surprisingly good results. A better surgical 
method would appear to be that advocated 
by Janes, viz., wide excision of all parotid 
tumors with visualization of the facial 
nerve. If malignancy is found, then total 
parotidectomy with preservation of the 
facial nerve should be attempted. Where 
the authors disagree with Janes is on the 
question of postoperative irradiation. He 
advocates irradiation only in the presence 
of malignancy, if removal has been incom- 
plete, or if there has been spillage of tumor 
in the wound at the time of removal. We, on 
the other hand, have produced evidence 
that radiation is effective in these tumors 
whether benign or malignant, that it does 
no harm to the patient and, therefore, 
should be used as an adjunct to surgery. It 
is important to realize that parotid tumors 
are serious lesions, that one-third are malig- 
nant, and that they are deceptively easy to 
remove. They should not be treated lightly. 


SUMMARY 


One hundred and fifty-five cases of sali- 
vary gland lesions seen in the Saskatoon 
Cancer Clinic from 1932 to 1956 are re- 
viewed. One hundred and twenty-nine were 
neoplasms. Seventy-nine of these neoplasms 
were benign mixed tumors. 

Recurrence rates and 5 year survival 
rates in patients free of disease are recorded. 
Benign mixed salivary tumors have an over- 
all recurrence rate of 6 per cent. Patients 
with malignant tumors have an over-all 5 
year survival rate of 65 per cent. 

In general the treatment was surgery 
plus postoperative irradiation. The details 
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of the radiation technique and dosage are 
stated. 


Evidence is produced to show that sali- 


vary tumors do respond to adequate radia- 
tion and that the best results will be ob- 
tained with adequate surgery plus adequate 
radiation. 
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A COMPARISON OF IN VIVO CHANGES FOLLOWING 


ADMINISTRATION OF STRANGULATION OBSTRUCTION 
FLUID AND CLOSTRIDIUM WELCHII TOXIN 


WILLIAM O. BARNETT, M.D., F.A.C.S., and WILLIAM A. NEELY, M.D., 


Jackson, Mississippi 


‘HE LUMEN Of a strangulated, closed loop of 
ileum in dogs has been observed to be the 
site of accumulation of dark, foul fluid. 
Moreover, after 24 to 30 hours this material 
passes through the bowel wall into the peri- 
toneal cavity and is toxic when injected into 
the peritoneal cavity of normal animals (2). 
If the strangulated loop is placed in a plastic 
bag so that the animal is not exposed to the 
fluid, life is indefinitely prolonged. Follow- 
ing perforation of the bag with escape of the 
fluid into the peritoneal cavity all animals 
are dead within 4 to 6 hours. The specific 
component of this fluid which is responsible 
for its lethal properties has not been deter- 
mined. Cohn has indicated that the Clostrid- 
ium welchii is of major importance in the 
lethal issue of this material. It has also been 
shown that normal animals which received 
penicillin at the time of injection of the 
strangulation obstruction fluid into the peri- 
toneal cavity lived longer than those who 
were not given antibiotics (1). 

The following experiments were con- 
ducted to compare certain physiologic 
changes in 3 groups of animals. The first 
group received a lethal injection of strangu- 
lation obstruction fluid. The second group 
received an equal dose of strangulation ob- 
struction fluid along with penicillin, while 
the last group received the alpha toxin of the 
Clostridium welchii. 

Collection and preparation of peritoneal fluid. 
Five healthy mongrel dogs were anesthe- 
tized with intravenous nembutal. By utiliz- 


ing sterile technique, the terminal ileum was 
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exposed and a 10 centimeter closed loop 
obstruction was created with umbilical tape 
ties. All veins supplying this segment of 
bowel were ligated. The abdominal wound 
was Closed after the loop had been returned 
to the peritoneal cavity. 

These animals lived for 24 to 30 hours. 
At, or shortly before death the peritoneal 
cavity was opened for withdrawal of the ac- 
cumulated fluid. This material was placed 
in sterile containers and refrigerated until 
used. 


INTRAPERITONEAL INJECTION OF FLUID 


Experimental method. Eight healthy adult 
mongrel dogs were lightly anesthetized with 
intravenous nembutal. An intramuscular 
injection of 600,000 units of penicillin was 
given to one-half of the animals. A femoral 
artery was cannulated to facilitate the col- 
lection of blood samples. Control specimens 
were withdrawn immediately after insertion 
of the cannula. Each animal was then given 
an intraperitoneal injection of strangulation 
obstruction fluid in the amount of 4 cubic 
centimeters per kilogram. Blood samples 
were collected at 2, 4, 6, and 8 hour inter- 
vals after injection of the fluid. Red, white, 
and differential blood counts were made. 
The hematocrit was determined by stand- 
ard methods using the Wintrobe tube. Clot- 
ting time values were obtained by placing 
1 cubic centimeter of whole blood in each 
of 3 test tubes. Each tube in succession was 
gently tilted from side to side until clotting 
occurred. The clotting time was recorded 
as that time between the entrance of the 
blood into the syringe and clot formation in 
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TABLE I.—EFFECTS OF INTRAPERITONEAL FLUID 
ON CELLULAR ELEMENTS OF BLOOD 


WBC RBC 
Dog No. Time, hours X7108 X108 Hematocrit 

47 Initial 9.7 3.9 30 
2 2.9 5.0 52 
4 3:2 5.3 53 
6 3.0 6.1 57 
8 3.0 6.4 59 
199 Initial 13.8 5.2 47 
2 4.2 6.0 59 
4 41 7.4 67 
6 3.4 7.9 69 
8 4.9 8.3 70 
201 Initial ae 4.7 35 
2 5.7 43 
4 3.5 6.5 53 
6 4.1 6.7 54 
8 4.7 7.6 62 
32 Initial 14.8 5.6 41 
2 5.2 6.7 51 
4 3.6 73 62 
6 5.8 7.8 67 

8 DIED. 


TABLE II.—MEAN CLOTTING TIME VALUES 
(MINUTES) 


Material given Initial 2hrs.  4hrs. Ghrs. 8hrs. 
Raw fluid 10.8 11.0 144 15.0 17.4 
Raw fluid 

penicillin 9.6 9.9 94 124 
Clostridium welchii 

toxin 10.0 11.0 145 14.3 18.0 


the third tube. Plasma hemoglobin was de- 
termined according to the method of Dacie. 
Sodium and potassium determinations were 
made of fresh serum by utilizing the flame 
photometer. 

Results. Group I.—A marked drop in the 
concentration of circulating white blood 
cells was found in all animals. This change 
was present as early as 2 hours after injection 
of the fluid. The differential white blood 
cell count revealed no significant change in 
the ratio of lymphocytes and leucocytes. 
There was a constant and progressive rise 
in the hematocrit of all animals. The con- 
centration of circulating red blood cells 
paralleled the hematocrit (Table I). The 
mean clotting time for this group changed 
from a control value of 10 minutes to 18 
minutes after 8 hours (Table II). There was 
a progressive increase in the plasma hemo- 
globin values (Table III). No significant 
changes in serum sodium and potassium 
were noted. 

Group II.—In these animals a progres- 
sive leucopenia was also noted although it 


TABLE III.—PLASMA HEMOGLOBIN AND CLOTTING 
TIME VALUES FOLLOWING INTRAPERITONEAL 


INJECTION OF FLUID 
Plasma hemoglobin, Clotting time, 
Dog No. Time, hours milligrams per cent minutes 
47 Initial 1.8 6.5 
2 10.7 8.3 
4 20.2 8.9 
6 28.4 5.0 
8 31.0 5.0 
199 Initial 4.0 6.1 
2 28.0 7.0 
4 32.7 8.9 
6 72.4 10.0 
8 104.0 12.5 
201 Initial 9.9 
2 5.2 6.7 
4 16.0 11.0 
6 7.6 8.7 
8 8.8 71 
32 Initial 2.1 9.5 
2 12.8 10.1 
4 17.0 10.0 
6 34.8 9.9 
8 36.0 91 


TABLE IV.—MEAN WHITE COUNT VALUES (WBC X10") 


Material given Initial 2hrs. 4hrs. Ghrs. 
Raw fluid 12.8 4.5 3.8 4.1 46 
Raw fluid 
penicillin 12.4 6.7 5.8 5.9 5.6 | 
Clostridium welchii f 
toxin 7.6 92 148 17.2 200 


was not quite as severe as that seen in the 
previous group (Table IV). The differential 
count showed little change during the pe- 
riod of observation. A gradual increase in 
the hematocrit was noted (Table V). A 
similar change in the erythrocyte count was 
also noted. The control clotting time was 
9.6 minutes and after 8 hours this value was 
12.4 minutes (Table II). A gradual rise in 
plasma hemoglobin was observed. This 
value after 8 hours was 19.4 milligrams per 
cent (Table VI). No change of significant 
magnitude was noted in sodium and po- 
tassium values. 


INTRAPERITONEAL INJECTION OF CLOSTRIDIUM 
WELCHII TOXIN 


Experimental method. Four adult mongrel 
dogs were lightly anesthetized with in- 
travenous nembutal following which a feme 
oral artery was cannulated. Control blood 
samples were collected. Clostridium welchii 
(type A) toxin with 200 to 300 minimum 
lethal doses per cubic centimeter (mouse 
test) was used. Six cubic centimeters of 
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TABLE V.—MEAN HEMATOCRIT VALUES 


Material given Initial 2hrs. 4hrs. Ghrs. 
Raw fluid 38 51 59 61 64 
Raw fluid 

penicillin 33 42 50 48 59 
Clostridium welchii 

toxin 40 47 57 61 53 


TABLE VI—MEAN PLASMA HEMOGLOBIN VALUES 
(MILLIGRAMS PER CENT) 


Material given Initial 2hrs. 4hrs. Ghrs. 8hrs. 
Raw fluid 2.2 142 214 (358 44.9 
Raw fluid 

penicillin 1.6 5.3 7.2 133 19.4 
Clostridium welchii 

toxin 25 33.9 72.4 9.30 86.3 


this material was suspended in 25 cubic 
centimeters of isotonic saline and adminis- 
tered to each dog as an intraperitoneal 
drip during a period of approximately 1 
hour. Blood samples were collected at 2, 4, 6, 
and 8 hour intervals after the drip had 
been started. Similar blood studies as de- 
scribed for the group who received peritoneal 
fluid were carried out on these animals. 
Results. The mean control white blood 
cell count increased from 7,600 to 20,000 
eight hours after injection of the toxin (Table 
IV, Table VII). There was little change 
in the differential white blood count during 
this period of observation. A gradual pro- 
gressive increase in the erythrocyte count 


TABLE VII.—EFFECTS OF CLOSTRIDIUM WELCHII 
TOXIN ON CELLULAR ELEMENTS OF BLOOD 


WBC RBC 
Dog No. Time, hours X7108 X708 Hematocrit 

110 Initial 11.1 6.3 47 
2 6.1 6.5 52 
4 9.8 8.2 70 
6 11.3 8.5 74 

8 Died. 
120 Initial 9.6 5.5 39 
2 6.8 6.1 47 
4 10.8 7.6 63 
6 13.7 8.6 74 
8 18.1 8.3 71 
152 Initial 4.6 4.3 34 
2 9.6 5.9 42 
4 24.5 6.1 47 
6 24.8 6.8 52 
8 22.5 5.3 40 
31 Initial 5.0 §3 46 
2 13.9 5.9 48 
4 14.2 6.0 47 
6 19.0 5.7 47 
8 20.0 6.3 48 
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Fic. 1. White blood cell responses following intra- 
peritoneal injection of strangulation obstruction fluid and 
Clostridium welchii toxin (mean values). 


and hematocrit of all animals was noted. 
The mean plasma hemoglobin increased 
from a control value of 2.5 to 86.3 milli- 
grams per cent (Tables VI and VIII). The 
mean clotting time was found to be 10 
minutes before injection of the toxin and 18 
minutes 8 hours later (Table II). Minimal 


TABLE VIII.—PLASMA HEMOGLOBIN AND CLOTTING 
TIME VALUES FOLLOWING INJECTION OF CLOS- 
TRIDIUM WELCHII TOXIN 


Plasma hemoglobin, Clotting time, 


Dog No. Time, hours milligrams per cent minutes 
110 Initial Fae. 9.5 
2 19.3 10.0 
4 49.6 16.5 
6 112.8 14.5 
8 Died 
120 Initial 4.3 11.7 
2 9.8 8.5 
+ 26.0 14.0 
6 58.4 14.0 
8 56.0 9.4 
152 Initial © a2 11.2 
2 47.6 13.7 
4 42.4 14.0 
6 16.2 
8 — 32.0 
31 Initial 1.9 11.0 
2 59.0 12.0 
4 54.0 13.0 
6 41.0 14.2 
8 43.0 12.0 
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changes in the serum sodium and potassium 
values were noted. 


COMMENTS 

The most striking physiologic change in 
animals receiving a lethal dose of strangula- 
tion obstruction fluid was a severe leuco- 
penia. Hill and Stoner have stated that the 
degree of leucopenic change could be used 
as an index of the toxicity of strangulation 
fluid. A decrease in circulating leucocytes 
was also seen in animals who received 
penicillin along with strangulation fluid but 
to a lesser degree. The exact reason why 
penicillin prolonged the life of these animals 
was not clear. It seemed improbable that 
the slight decrease in severity of leucopenic 
response was the answer. It may be that 
the circulating antibiotics afforded a degree 
of protection at a time when the natural 
body defenses were weakened by the de- 
crease in circulating white blood cells. In 
none of the animals who received Clostrid- 
ium welchii toxin was a leucopenia noted. 
Indeed, quite the reverse was the rule as 
all animals exhibited a progressive leuco- 
cytosis (Fig. 1). If the death of animals who 
received strangulation obstruction fluid was 
a result of the marked leucopenia, which 
was consistently present, then it must be 
concluded that the toxic nature of this 
material did not result from the alpha toxin 
of the Clostridium welchii. This toxin also 


produced a much greater rise in plasma 
hemoglobin than did the raw fluid. 


CONCLUSIONS 


1. A marked leucopenia follows the in. 
jection of raw strangulation obstruction 
fluid into the peritoneal cavity of normal 
animals. 

2. This change is not significantly altered 
by the administration of penicillin. 

3. Prolongation of life in animals which 
are given strangulation fluid and penicillin 
may result from temporary protection ata 
time when natural body defenses are failing. 

4. The intraperitoneal injection of Clos- 
tridium welchii toxin is followed by a 
leucocytosis. 

5. The rise in plasma hemoglobin level 
is much greater in animals who receive 
Clostridium welchii toxin than in those who 
are given strangulation obstruction fluid. 
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THE PATTERN OF WOUND HEALING OF SKIN 
AUTOGRAFTS AND SKIN HOMOGRAFTS IN THE RAT 


J. M. ARGUEDAS, M.D., and R. PEREZ-TAMAYO, M.D., México, Distrito Federal 


THE MECHANISM Of rejection of homografts 
has been the subject of a voluminous liter- 
ature. In 1943, Medawar (8) summarized 
the three main theories proposed until then 
to explain such rejection as follows: (a) the 
blood group or natural immunity theory, in 
which failure of homografts to “take”? was 
attributed to incompatibility of blood groups 
or to antigen complexes governing tissue 
compatibility, (b) the cellular theory, in 
which “individuality differentials” were 
held responsible for rejection of transplanted 
tissues, operating mainly through the lym- 
phocyte, and (c) the acquired immunity 
theory, in which grafted tissues acted as 
isoantigens calling forth isoantibodies which 
destroyed them. Since that time, and mainly 
through Medawar’s pioneer efforts, much 
evidence has accumulated in favor of the 
acquired immunity hypothesis, and recently 
it has been presented and discussed at length 
in a number of conferences to which one 
should refer for details (2, 12). Although the 
basic mechanism of rejection may be the 
same for all homotransplanted tissues, there 
are differences due to the very nature of the 
transplanted fragment and of the recipient 
bed; i.e., the problems of kidney homotrans- 
plantation are not the same as those of skin 
homotransplantation or tumor homotrans- 
plantation. 

Basically, in a skin graft the aim is wound 
healing by first intention, since the host’s 
bed is formed by connective tissue from 
which capillaries and fibroblasts are ex- 
pected to penetrate into the graft, providing 
nutrition and adherence. These two phe- 
nomena, proliferation of capillaries and for- 
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mation of fibrous tissue, are essential to the 
process of wound healing. The vasculariza- 
tion of skin homografts has been studied both 
experimentally and clinically, and ithas been 
found that penetration of blood vessels with 
establishment of circulation occurs in the 
graft quite early and lasts for variable periods 
of time according to species. Suddenly, how- 
ever, the blood flow stops completely and the 
graft is eliminated. Microscopic studies re- 
veal congestion of many capillaries and 
thrombosis in others, but it is considered that 
these changes are not the cause but the ef- 
fect of the death of the graft. On the other 
hand, the proliferation of connective tissue 
has received surprisingly little attention, and 
this is more apparent when one contemplates 
the great interest that has developed in this 
tissue in the last decade. In a detailed study 
of the fate of skin homografts in man, Gibson 
and Medawar observed that the graft bed 
differed from that of autografts in the in- 
tensity of fibroblastic proliferation and col- 
lagen formation. When describing the graft 
bed of 23 day old homografts they state: 
‘There had been a feeble fibroblast reaction 
in the graft bed, though not in the granula- 
tion tissue on either side, and no new mature 
collagen fibres were found.” The same phe- 
nomenon was observed in 31 day old homo- 
grafts, where as in autografts and in one pair 
of homografts that had coalesced with each 
other and looked normal after 31 days, they 
described the graft bed as follows: “A dense 
oriented fibroblast reaction was in progress 
under each graft, and abundant new col- 
lagen had been laid down.” A similar differ- 
ence in the graft bed of autografts and hom- 
ografts was noticed by Medawar (9) in his 
first experimental study in rabbits, but cu- 
riously enough the phenomenon is not dis- 
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cussed nor is an attempt made to explain it. 
In more recent work, experimental as well 
as clinical, no reference is made to the con- 
nective tissue reaction of the graft bed. 
Engley and associates established a parallel- 
ism between the effect of a second wound 
and a second homograft, but their studies re- 
ferred to a set of serologic tests performed in 
the hope of finding humoral changes in- 
volved in the process of wound healing. In 
their own words: “‘In the two problems, rate 
of repair of wounds and rate of and reason 
for sloughing of homografts, there is at least 
one common question to be resolved. That is 
whether or not an immune factor or hu- 
moral factor is involved which is responsible 
for initiating or guiding these two processes.” 

In view of the paucity of data and of the 
theoretic significance of wound healing in 
the problem of skin transplantation, it was 
considered pertinent to examine the mech- 
anism of wound healing during the rejection 
of homografts. Recently, Dunphy and asso- 
ciates (3, 4, 13) have published a series of 
studies of wound healing, using histologic, 
histochemical, biochemical, and tensile 
strength techniques, and have shown objec- 
tively that the use of different methods in the 
study of a problem will render more com- 
plete information than the unilateral ap- 
proach. Healing involves deposition of 
ground substance and production of col- 
lagen, among other things. Although mor- 
phologic and histochemical techniques are 
adequate for qualitative, and even semi- 
quantitative, observations, it is believed that 
direct chemical determinations of some of 
the substances involved in the process of 
healing will give a more precise picture. 
Accordingly, advantage has been taken of 
the fact that the carbohydrate component of 
the acid mucopolysaccharides of the ground 
substance of connective tissues is a hexosa- 
mine, either N-acetyl-glucosamine or chon- 
drosamine. A biochemical determination of 
the amount of hexosamines in tissues should 
correlate rather well with histochemical ob- 
servations on the ground substance, and this 
has been found to be true by Dunphy and 
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Udupa (3). Furthermore, collagen and retic. | 


ulum can be measured by the determination 
of the amino acid hydroxyproline, which has 
been shown to be present almost exclusively 
in the scleroproteins, and at a very high and 
constant concentration. Therefore, the de. 
termination of hydroxyproline in_ tissues 
should correlate with histologic observa. 
tions on collagen and reticulum, and this 
has also been shown in wound healing by 
Dunphy and Udupa. Our purpose is to pre- 
sent the results of an experimental study of 
the mechanism of wound healing in skin 
homografts performed by histologic and 
biochemical techniques. 


MATERIALS AND METHODS 


Forty adult white Wistar rats weighing 
200 to 300 grams were used. The animals 


were kept in pairs and fed a standard mix. | 
ture, carrots, and water ad libitum. Twenty } 
rats were used for the autotransplants and 


20 for the homotransplants. 

Surgical techniques. Under ether anesthesia 
a square piece of skin and subcutaneous tis- 
sue, measuring 4 centimeters per side, was 
obtained from the back of a rat and laid 
outer surface down on a sterile Petri dish; 
the subcutaneous tissue was carefully re- 
moved from the graft with fine scissors until 


the fragment was considered to be pure skin. | 


In the case of the autotransplants, the graft 
was rotated 180 degrees and placed back in 
its bed; in no case did this procedure take 
more than 30 minutes. After fixing the ex- 
tremes of the graft by means of cotton 
thread, a continuous suture was done and the 
operative field was protected with a gauze 
bandage. In the case of the homotransplants, 
the graft was placed in the back of another 
rat, previously prepared by taking a similar 


piece of skin from it. Sutures and bandages | 
were placed as in the autotransplants, and — 


again the whole procedure was carried out in 
less than half an hour. No antibiotics were 
used and no animal was infected. 

At 2, 4, 6, 8, and 10 days after grafting 
2 rats from each group were selected and the 
transplant and underlying connective tissue 
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were removed under ether anesthesia. The 
operative defect was easily closed by sliding 
the neighboring skin. 

Histologic and biochemical studies. The mar- 
gins of transplant and bed were removed and 
discarded. The fragment was then divided 
into 4 long narrow pieces, of which 2 were 
fixed in 10 per cent formalin, embedded in 
paraffin, cut at 6 microns and stained with 
hematoxylin and eosin, Verhoeff-van Gieson, 
Mallory’s aniline blue and Foote’s reticulum 
stains. The other 2 fragments were used for 
the determination of hexosamines in tissues 
by the method of Boas, and for the determin- 
ation of hydroxyproline by the method of 
Neuman and Logan (10) as modified by 
Martin and Axelrod. 


RESULTS 


Gross observations. The course of the trans- 
plants was as usual. The autotransplant be- 
haved like a clean, aseptic wound, showing 
a little edema and reddening of the margins 
during the first 2 days, and thereafter be- 
coming flattened and more adherent to the 
underlying bed. At the end of 10 days, every 
autotransplant had ‘‘taken’’ perfectly well. 
On the other hand, the homotransplants 
seemed normal for the first 2 to 4 days, and 
after that they became elevated over the 
surrounding skin, dried up, and darkened in 
color, the margins hardened and separated 
from the bed and the surrounding skin, and 
in from 8 to 10 days they were all beginning 
to slough off. 

Microscopic observations. Detailed micro- 
scopic observations will not be presented, 
since with due allowance for differences in 
methods and in animal species they were 
quite similar to those published by others. 
Only brief descriptions are given of the 
salient features for each of the 5 different 
dates at which fragments were taken, with 
special attention to the connective tissue 
reaction of the graft bed. 

Two days. The findings were identical in 
the autograft and homograft. The line of 
separation between transplant and bed was 
clearly seen, and there was slight edema in 


Fic. 1. Photomicrograph of the bed of a skin autograft 
4 days after operation. The graft is above and outside the 
field photographed. There is superficial edema with in- 
filtration by immature fibroblasts, and capillary neoforma- 
tion and dilatation. Hematoxylin and eosin, X85. 


the connective tissue of the host. There were 
early signs of capillary dilatation and none of 
cellular proliferation. 

Four days. At 4 days there was some in- 
crease of the edema in the graft bed of the 
autotransplant, and clear evidence of vascu- 
lar dilatation and capillary neoformation 
(Fig. 1). There were many ovoid, plump 
fibroblasts with vesicular nuclei, forming 
small groups and without evidence of fibril- 
logenesis (Fig. 2). The thickness of the vascu- 
lar and fibroblastic reaction was considera- 
ble and the line of separation between graft 
and bed was still clearly seen (Fig. 3). On 
the other hand, in the bed of the homotrans- 


- 


Fic. 2. High power detail of a group of immature 
fibroblasts seen in Figure 1. Notice the lack of fibrillo- 
genesis. Hematoxylin and eosin, X 320. 
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Fic. 3. The line of separation between autograft (in the 
upper part) and graft bed (lower part). Hematoxylin and 
eosin, X70. 


plant there were very few fibroblasts. The 
vascular dilatation was more apparent but 
the area of reaction was very thin (Fig. 4). 
The limit between the graft and the bed was 
clearly seen, and edema was more abundant 
than at 2 days. 

Siv days. In the bed of the autotransplant 
there was considerable progress in the proc- 
ess of wound healing. Edema was important 
but the capillary neoformation was very ap- 
parent, and there was a thick layer of fibro- 
blasts with abundant formation of fibrils, ar- 
ranged along the lines of stress (Fig. 5). 
Separation between graft and bed was recog- 


Fic. 4. The bed of a skin homograft 4 days after oper- 
ation. It can be seen that there is edema, immature 
fibroblast accumulation, and capillary dilatation, but the 
reaction is less marked than in Figure 1. Hematoxylin 
and eosin, X85. 
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nized only in certain areas and it was les 
apparent than at 4 days. The autotransplant 
appeared viable and there were only a few 
lymphocytes between the muscular fibers. In 
the homograft bed the edema persisted but it 
was less important, the capillaries were dilat- 
ed, and the fibroblastic reaction was mini- 
mal (Fig. 6). The line of separation between 
graft and bed was very apparent, and the 
transplant showed early but clear signs of 
disintegration with lymphocytic infiltration, 
necrosis of muscular fibers, and blurring of 
the limit between epidermis and dermis. 

Eight days. In the autotransplant bed there 
was complete loss of edema. The limit be- 
tween graft and bed was not identified; in- 
stead, there was a thick layer of connective 
tissue with a mixture of reticulum and col- 
lagen fibers, with predominance of the latter 
(Fig. 7). Dilated capillaries and plump fibro- 
blasts were still present but scarce. The graft 
appeared normal. In the homotransplant 
there was little modification from the picture 
found at 6 days, except that disintegration of 
the graft was more advanced. 

Ten days. In the bed of the autotransplant 
there was a decrease in capillaries and imma- 
ture fibroblasts and there were some hyalin- 
ized connective fibers (Fig. 8). The graft was 
healthy and normal. The homotransplant 
was almost completely disintegrated and 
partially eliminated, and it was impossible to 
recognize it as skin. The bed showed scarce 
edema and a thin layer of connective tissue 
with dilated capillaries (Fig. 9). In the lu- 
men of a few blood vessels there were recent 
thrombi. 

Summary of histologic observations. The main 
differences observed between the autograft 
bed and the homograft bed were: (a) per- 
sistence of edema for a longer period in the 
homograft bed; (b) a slower fibroblastic re- 
action in the homograft bed, and (c) a much 
thinner area of proliferation of connective 
tissue in the homograft bed. 

Biochemical determinations. The results of the 
determinations of hexosamines in both auto- 
transplants and homotransplants appear in 
Table I. The results of the quantifications of 
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Fic. 5. Granulation tissue in the bed of a 6 day old autograft. Hematoxylin and eosin, X90. 
Fic. 6. Edema, very few immature fibroblasts, and some capillary dilatation in the bed of a 6 
day old homograft. The line of separation between bed and graft is clearly visible. Hematoxylin 


and eosin, X75. 


Fic. 7. Fibrous tissue in the bed of an 8 day old autograft. Hematoxylin and eosin, X90. 


hydroxyproline, expressed as collagen ac- 
cording to Neuman and Logan (11), are 
shown in Table II. These data have been 
plotted following the pattern established by 
Dunphy and Udupa (3) in Figures 10 and 11. 


DISCUSSION 


The results obtained in the autograft ex- 
periments are practically the same as those 


Fic. 8. Photomicrograph of mature connective tissue, 
showing some hyalinized collagen bundles, in the bed 
of a 10 day old autotransplant. Hematoxylin and eosin, 
X105. 


reported by other authors who worked with 
normal wound healing. The minor differ- 
ences can be explained by the size of the le- 
sion produced in the rat, which was relative- 
ly small in Dunphy and Udupa’s experi- 
ments and quite large in ours, and by the 
amount of tissue used for the determinations 
of hydroxyproline and hexosamine, which 
was larger in the present work. Disregarding 


Fic. 9. The area of reaction in the bed of a 10 day old 
homograft. It is much thinner than in the autograft and 
it is formed of many immature fibroblasts. There still is 
considerable edema. Hematoxylin and eosin, X50. 
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Fic. 10. Pattern of wound healing in autotransplants. 


these minor variations the pattern of healing 
of autografts is, as could be expected, iden- 
tical to that of closed aseptic wounds, and 
this identity has been shown grossly, histo- 
logically, and biochemically. 

On the other hand, the pattern of healing 
of the homograft bed shows two important 
deviations from the normal (autograft). 
First, the figure reached by the concentra- 
tion of hexosamine is slightly smaller at 6 
days, when in both groups of animals this was 
the day of the highest concentration. Second, 
although the amount of collagen increases as 
normal up to the sixth day, after that it 
shows no further increase, and there is even 
a suggestion of decrease. These biochemical 
observations are confirmed by the histologic 
study in which it was found that both the 
speed and the size of the fibroblastic reaction 
were much less pronounced in the bed of the 


TABLE I.—HEXOSAMINE CONTENT OF AUTOGRAFTS 
AND HOMOGRAFTS (MILLIGRAMS OF HEXOSA- 
MINE PER 100 GRAMS OF DRY TISSUE 


Day Autograft Homograft 
2 698 648 
4 1021 980 
6 1644 1328 
8 ‘ 842 894 
10 743 560 


In 4 determinations of hexosamine in normal rat skin it was found 
that the average content was 562 milligrams per 100 grams of dry tissue. 
Each figure is the average of 4 determinations. 
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homograft as compared with that of the 
autograft. Thus, by both histologic and bio. 
chemical methods, the observations made by 
Gibson and Medawar (6) in man, and by 
Medawar (9) in the rabbit have been con- 
firmed in the rat. 

The cause of this disturbance in the nor- 
mal process of wound healing is not clear. It 
might be attributed to the mechanical 
presence of the homograft, but from our 
studies as well as from those of many others 
it can be clearly seen that for some time 
after homotransplantation everything occurs 
as in the autotransplant, and then something 
happens which causes the death and rejec- 
tion of the homograft. Therefore, before the 
mechanism of rejection has had time to 
establish itself, the homograft behaves like an 
autograft, and whatever mechanical influ- 
ence they have on the bed must be the same 
for both. Of course, after the emergence of 
the mechanism of rejection the homograft 
becomes foreign to the graft bed, and at this 
moment it might exert some mechanical de- 
pression in the process of wound healing. 
This is the time, however, when collagen 
proliferation is in process, and it has been 
repeatedly shown that mechanical influences 
favor the deposition of collagen. Therefore, 
we do not believe that the homograft causes 
any modification in the mechanism of wound 
healing by mechanical means. It is of interest 
that the main disturbance of wound healing 
occurs at the time when rejection of the 
homograft becomes visible. Before the sixth 
day after grafting the biochemical pattern is 
almost normal and the histologic differences 
in the graft bed are relatively unimportant. 
This might mean that the mechanism of re- 
jection of the graft is also interfering with 
normal deposition of collagen, but further 
speculation is not warranted without addi- 
tional facts. 

One very interesting and unexpected find- 
ing in these experiments was the individual 
behavior of the curves of hexosamine and 
collagen in the bed of the homograft. In nor- 
mal wound healing, during the early stages 
of repair, as well as in our experiments with 
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autografts, there is a rapid increase in the 
concentration of hexosamine, reaching its 
maximum 3 to 6 days after injury, and after 
that there is a rapid fall to normal or pre- 
injury concentrations. At the time when the 
concentration of hexosamine begins to fall 
there is a rise in the amount of collagen, and 
the inverse relationship which exists between 
hexosamine concentration and collagen for- 
mation has led Dunphy and Udupa to sug- 
gest that the early period of healing should 
be regarded as a productive or substrate 
phase of repair, instead of a lag period. 
During this productive phase mucoproteins, 
sugars, and the soluble precursors of collagen 
appear in the wound, and there seems to be 
some evidence that glycine and proline, 
which constitute two of the important amino 
acids involved in collagen formation, are 
present in large quantities in the productive 
phase. This inverse relationship between 
hexosamines and collagen has been fortified 
by the results of experiments in wound heal- 
ing under abnormal conditions, such as pro- 
tein deficiency and ascorbic acid deficiency, 
where there is a delay or lack of formation of 
collagen with failure of the concentration of 
hexosamine to fall. Although not on a bio- 
chemical basis, the pattern of rise and fall of 
mucopolysaccharides has been known for 
some time in wound healing, and there have 
been some suggestions that mucopolysac- 
charides play some role in the formation of 
collagen fibers. It is highly probable that 
fibroblasts are responsible for both phases of 
wound healing; i.e., they produce at least a 
portion of the metachromatic, acid-muco- 
polysaccharide-protein complex that accu- 
mulatesin the wound during the first days, and 
their presence is necessary for the formation 
of collagen fibers which appear a few days 
later. If this is true, then the results of the 
present experiments can be interpreted as 
suggesting that the mechanism of rejection 
of the skin homograft interferes with this as- 
pect of the cellular activity of the fibroblasts; 
i.e., with the formation of collagen, and in 
this way it facilitates the elimination of the 
graft. The fact that in the homograft bed 
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Fic. 11. Pattern of wound healing in homotransplants. 


there is a dissociation of the inverse rela- 
tionship between hexosamine concentration 


_and collagen formation is of interest in the 


general theory of connective tissue, since so 
far the relationship has been observed in 
every instance, with the possible exception 
of those areas of connective tissue where var- 
iations in the amount of acid mucopolysac- 
charides seem to be a response to hormonal 
stimulation. The precipitous fall in the con- 
centration of hexosamine that was observed 
in the homograft bed was not followed by a 
marked increase in collagen formation, and 
this might be interpreted as indicating that 
the activity of the fibroblast may be dis- 
turbed at any moment during the process of 
wound healing, and that the fall of hexosa- 
mine is only synchronous with the normal 
raise in collagen but that there is no causal 
relationship. 


TABLE II.—COLLAGEN CONTENT OF AUTOTRANS- 
PLANTS AND HOMOTRANSPLANTS (PER CENT OF 
DRY TISSUE) 


Day Autograft Homograft 
2 29.9 33.4 
4 31.7 39.7 
6 41.2 48.2 
8 59.5 46.1 
10 73.4 37.00 


In 3 determinations of collagen in normal rat skin it was found that 
the average content was 35.8 per cent of dry tissue. 
Each figure is the average of 4 determinations. 
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SUMMARY 


The mechanism of wound healing has 
been studied in the graft bed of skin auto- 
transplants and skin homotransplants by 
means of histologic and biochemical meth- 
ods. It has been found that there is a delay 
in the fibroblastic reaction and that the area 
of proliferation of connective tissue is much 
smaller in the bed of the homograft. At the 
same time, there is a normal but lower curve 
of hexosamine concentration and a lack of 
proliferation of collagen, as shown by deter- 
minations of hydroxyproline, in the graft bed 
of the homotransplants. The meaning of 
these findings in relation to problems asso- 
ciated with transplantation as well as with 
connective tissues in general is discussed and 
it is pointed out that the disturbance in the 
fibroblastic activity may be caused by the 
same mechanism of rejection of the homo- 
graft and that the dissociation in the inverse 
relationship between hexosamine concentra- 
tion and collagen formation appears to ne- 
gate the role that has been suggested for the 
acid mucopolysaccharides in the organiza- 
tion of connective tissue fibers. 


Surgery, Gynecology & Obstetrics » June 1958 


REFERENCES 


2. 


11. 
12. 


Boas, N. F. Method for determination of hexosamines 
in tissues. J. Biol. Chem., 1953, 204: 553-562, 
Converse, J. M. Second Tissue Homotrarsplanta. 
tion Conference. Ann. N. York Acad. Sc., 1957, 
64: 735-1073. 


. Dunpny, J. E., and Upupa, K. N. Chemical and 


histochemical sequences in the normal healing of 
wounds. N. England J. M., 1955, 253: 847-851, 


. Dunpny, J. E., Upupa, K. N., and Epwarps, L. C, 


Wound healing. Ann. Surg., 1956, 144: 304-317, 
Encey, F. B., Jk., ALLGOWER, M., and Snyper, 
C. D. The role of wound healing in relation to the 
tissue and humoral responses in homotransplanta- 
tion. Ann. N. York Acad. Sc., 1955, 59: 326-336, 
Gipson, T., and MepaAwar, P. B. The fate of skin 
homografts in man. J. Anat., Lond., 1943, 77: 
299-310. 

Martin, C. J., and AxeLrop, A. E. A modified 
method for determination of hydroxiproline. Proc, 
Soc. Exp. Biol., N. Y., 1953, 83: 461-464. 
Mepawar, P. B. Notes on the problem of skin 
homografts. Bull. War. M., Lond., 1943, 4: 1-4. 
Idem. The behaviour and fate of skin autografts and 
homografts in rabbits. J. Anat., Lond., 1944, 78: 
177-199, 

Neuman, R., and Locan, M. A. Determination of 
hydroxiproline. J. Biol. Chem., 1950, 184: 299-314. 
Idem. The determination of collagen and elastin in 
tissues. J. Biol. Chem., 1950, 186: 548-555. 
Rocers, B. O. The relation of immunology to tissue 
homotransplantation. Ann. N. York Acad. Sc., 1955, 
59: 277-466. 

Upupa, K. N., Woessner, J. F., and Dunpny, J. E. 
The effect of methionine on the production of mu- 
copolysaccharides and collagen in healing wounds in 
protein depleted animals. Surg. Gyn. Obst., 1956, 
102: 639-645 


Jo’ 


3 | AC 
4 
RE 
Ve Tr 
des 
8. no: 
9. ing 
ao 
10. 
val 
co! 
| se\ 
du 
: 13. | ao 
re’ 
pli 
are 
th 
po 
dit 
an 
el 
: an 
= Wi 
or 
va 
na 
Tl 
op 
cu 
pc 
re 
] 
the 
olis 
4 Ca 
Dis 


THE SURGICAL TREATMENT OF AORTIC INSUFFICIENCY 


BY OPEN PLASTIC REVISION OF THE TRICUSPID 
AORTIC VALVE TO A BICUSPID VALVE 


JOSEPH J. GARAMELLA, M.D., Ph.D., JAMES G. ANDERSEN, M.D., and . 
REUBEN OROPEZA, M.D., Minneapolis, Minnesota 


THE METHOD of aortic valvuloplasty to be 
described consists of total excision of the 
noncoronary aortic cusp with a correspond- 
ing triangular segment of the base of the 
aorta. By suture repair, the normal tricus- 
pid aortic valve is converted to a bicuspid 
valve and the aortic circumference is ac- 
cordingly reduced by one-third. In effect, a 
severe degree of aortic insufficiency is pro- 
duced by total excision of the noncoronary 
aortic cusp, and this is surgically corrected 
by the technique of aortic wall and valve 
revision. The same technique has been ap- 
plied to the pulmonic valve but the details 
are omitted in this report. Alai reported 
that a defect of more than one-third of the 
posterior cusp is not tolerated by dogs. 
Operative procedures were performed under 
direct vision with cardiac bypass employing 
an extracorporeal pump-oxygenator and 
elective cardiac arrest. 

In addition to an evaluation of mortality 
and survival of operated upon animals, it 
was an object of study to determine whether 
or not the reconstructed, bicuspid aortic 
valve produced significant degrees of dy- 
namic aortic stenosis or aortic insufficiency. 
These aspects were assessed in terms of pre- 
operative and postoperative arterial pulse 
curves, blood pressure determinations, and 
postoperative retrograde aortography as 
reported by Wilder. 


From the Jay Phillips Laboratory, Mount Sinai Hospital, and 
the Department of Surgery, University of Minnesota, Minneap- 
olis. 

Supported by U. S. Public Health Grant No. H-2610(c) and 
Cardiac Research Committee, Minneapolis, and Coronary 
Disease Research Fund, University of Minnesota, Minneapolis. 


Previous investigations including those 
by DeHeer, Katz, Robinson, and Wiggers 
(21) have shown that in addition to altera- 
tions of arterial pulse contours, significant 
dynamic aortic stenosis is associated with a 
slight prolongation of isometric contraction 
and definite prolongation of the ejection 
phase of systole, the duration of total systole 
being increased, whereas aortic insuffi- 
ciency is accompanied by a shortening of 
isometric contraction and prolongation of 
the ejection phase, the duration of total 
systole being approximately the same. 


MATERIALS AND METHODS 


Twenty unselected, apparently healthy, 
mongrel dogs (6.0 to 30 kgm.) were anes- 
thetized with intravenous sodium pentothal 
and intubated. Pulmonary ventilation with 
room air was controlled with a mechanical, 
intermittently positive pressure apparatus. 
The blood pressure was monitored by a can- 
nula in the left femoral artery. The right 
carotid artery was exposed, ligated distally, 
and cannulated proximally with a No. 14 
French catheter for perfusion. j 

Right thoracotomy through the fourth 
or fifth interspace was performed. Um- 
bilical tapes were passed around the supe 
rior and inferior venae cavae and ascending 
aortic arch respectively. The animals were 
heparinized 1.5 milligrams per kilogram of 
body weight. Catheters of appropriate size 
were passed into the venae cavae and con- 
nected to tubing in continuity with the ex- 
tracorporeal pump-oxygenator, bubbler 
type, as described by DeWall and associates. 
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TABLE I.—RESULTS IN 20 EXPERIMENTS 


End-Dias- Femoral 
Dicrotic arterial pulse tolic. pru. pulse 
Delayed — curve. a left V. pres, 
Exp. No. Animal No. Living Deaths deaths Cause of death Carotid Femoral mm. Hg mm. Hg 
2 1172 Al. _ — 19 45 
3 1182 L + + 11 45 
4 1198 D AS. 32 
5 1181 L + + 19 38 
6 1194 D AI. -- 15 34 
7 1199 EB + + 19 56 
8 1200 D A.l. _ a 39 14 
9 1209 D 19 34 
10 1210 D A.l, 5 14 
11 1212 D 29 53 
12 1217 L + + 19 41 
13 1220 D Hemothorax + + 16 26 
14 1193 E, + + 11 44 } 
15 1234 60 days ? + + 34 20 } 
16 1231 L + _ 10 38 
17 1226 19 days Bronchopneumonia + + 15 30 
18 1240 D P. O. tracheal + + ke 52 
obstruction 
19 1238 L + sg 0 35 
20 1242 7 days Emboli + + 50 85 


D—Died in immediate postoperative period (30 minutes to 18 hours). 
A.L.—Aortic insufficiency, 


TABLE II1.—DURATION OF PHASES OF SYSTOLE DETERMINED FROM FEMORAL PULSE CURVES 


Phase of maximal ejection, * 


Phase of reduced ejection, t 


Total systole,t 


seconds seconds seconds — 
Animal No. Preop. Postop. Preop. Postop. Preop Postop. 
1199 ate .16 2 a 36 
1200 08 ib .08 
1210 .08 | .08 
1212 all .08 2 .24 
1217 fl 42 ‘aa 
1193 16 it 26 
1231 .08 42 
1226 .08 .08 14 2 
1238 18 .08 28 18 
1242 | | ale 16 aa 24 
1220 .06 .08 12 14 22 
1182 .08 08 12 a 


*Includes the period of minimum ejection as given by Wiggers. 
+Includes the protodiastolic phase. 


{Does not include phase of isometric contraction since simultaneous intraventricular pressures were not performed nor were synchronous heart 


sounds detected. Duration of systole is altered chiefly by changes in phase of systolic ejection. t 

**Dicrotic notch absent in descending limb of pulse curve. ‘ 

Perfusion rates were 35 to 40 cubic centi- 1). The incision was carried to the most I 
meters per kilogram per minute. Perfusion dependent line of attachment of the cusp. 

times ranged between 20 and 42 minutes. | The noncoronary aortic cusp was next com- ; 

The pump-oxygenator was put into oper- __ pletely excised at its line of attachment. A ; 

ation, and elective cardiac arrest with po- somewhat triangular segment of aorta op- 


tassium citrate (5 to 25 c.c. of 2.5 per cent 
solution in heparinized blood) as described 
by Melrose was performed. The postero- 
lateral aspect of the base of the aorta cor- 
responding to the site of the noncoronary 
aortic Cusp was incised in the long axis for 
approximately 2.5 to 3.0 centimeters (Fig. 


posite the noncoronary aortic cusp was ex- | 
cised. The aortic valve and wall were then | 
reconstructed by interrupted sutures ap- | 
proximating the annular lines of attachment 
of the excised noncoronary cusp, forming 
thereby a new commissure and a bicuspid 
aortic valve. The need for accurate apposi- 
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Fic. 1. Conversion of tricuspid aortic valve to bicuspid valve. Schematic drawing showing se- 
quences in operative technique of aortic valve revision. 


tion of the posterior margins of the two re- 
maining coronary cusps became apparent 
following some actual experience with the 
method. 

Arterial pulse curves and pressure deter- 
minations were made before and after valve 
revision with a Statham strain gauge P23A 
and Sanborn polyviso recorder with re- 
cording speed of 25 millimeters per second. 
Coronary arteriography was done via the 
carotid artery with sodium acetrizoate 
(urokon 70 per cent) 32 centimeter tube 
distance, 1/60 second exposure, 360 milli- 
amperes, 50 to 65 kilovolts as previously 
described by us (8). 


RESULTS 

The results in 20 consecutive experiments 
are tabulated (Table I). The striking cor- 
relation between surviving animals and the 
presence of a dicrotic notch and dicrotic 
wave in the postoperative arterial pulse 
curve led to a more exacting coaptation of 
the two remaining coronary cusps (Fig. 3). 
The absence of the dicrotic notch and wave 
are indicative of dynamic aortic insuffi- 
ciency. A more accurate reconstruction of 
the newly formed posterior commissure was 
made commencing with experiment 12 and 
dicrotic pulse curves were obtained in all 
subsequent studies inclusively. Wiggers (22) 
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Fic. 2. Pulse curves before and after conversion of tricuspid aortic valve to bicuspid valve. Post- 
operative arterial pulse curves showing absence of the dicrotic notches and waves in the femoral 
artery. Note the abrupt upstroke in animals 1212 and 1210. The contour of the carotid artery 
has been changed. A bisferious character, aortic stenosis, and aortic insufficiency, is present in the 
femoral curve of 1200. Irregularities in the preoperative curve of 1200 are believed due to artefacts. 
All animals died in the immediate postoperative period as a result of dynamic aortic insufficiency. 


emphasized that the details of arterial curves 
in experimental aortic insufficiency depend 
to a considerable degree on the condition of 
the heart and the peripheral vessels at the 
time the studies are produced, e.g., venous 
pressure, myocardial tone, vasodilatation. 
Cardiac bypass with total body perfusion 
and elective cardiac arrest are accompanied 
by changes, transient or prolonged, in the 
heart and peripheral circulation. These fac- 
tors should be taken into account in the in- 


TABLE III.—DURATION OF DIASTOLE DETERMINED 
FROM FEMORAL PULSES CORRELATED WITH 
PULSE CHANGE 


—Total diastole, seconds... —Pulse rate per 


Animal No. Preop. Postop. Preop. Postop. 
1199 S2 4 88 79 
1200 52 * 83 136 
1210 .28 7 125 180 
1212 44 * 100 180 
1217 .28 150 123 
1193 16 .24 220 180 
1234 Sy .24 83 125 
1231 2 i 150 136 
1226 2 24 136 136 
1238 16 48 187 88 
1242 .28 92 115 60 


*Absence of dicrotic notch. 


terpretation of the results. Preoperative and 
postoperative measurements of the duration 
of phases of systole are given (Table II). 
Measurements of the maximum ejection 
phase were taken from the beginning of the 
upstroke of the ascending limb of systole to 
the peak of the curve and therefore the phase 
of isometric contraction (.05 sec.) is ex- 
cluded. The reduced ejection phase was 
measured from the peak of the summit to the 
dicrotic notchand therefore includes the pro- 
todiastolic phase (0.2 sec.). Although changes 
were not marked, of 13 studies made, 5 
showed minor prolongations of systole and 
2 showed shortening. In 3 studies there was 
no change while in 3 others because of the 
absence of a dicrctic notch total systole was 
not determined. Induced anacrotism was 
absent in all surviving animals. Bramwell 
has shown that acceleration of the pulse may 
abolish anacrotism but this does not seem 
to have been a factor in these experiments. 
The duration of the diastolic phases are 
charted (Table III). Marked changes are 


BE 


r 
I 
I 
( 


| | | 

: 
| 


Garamella el al.: SURGICAL TREATMENT OF AORTIC INSUFFICIENCY 683 
Carotid | Femoral || Carotid |Femoral || Carotid | Femoral 
Expt. No. 1217 Expt.No. 1234 Expt. No. 1199 —— 
mmHg 


Fic. 3. Pulse curves before and after conversion of tricuspid aortic valve to bicuspid valve. 
Carotid and femoral artery pulse curves in 3 experiments showing presence of dicrotic notches and 
dicrotic waves. Animals 1199 and 1217 are alive 5 and 4 months respectively. Animal 1234 died 


60 days postoperatively (cf. Table I and text). 


readily correlated with alterations in the 
preoperative and postoperative pulse rate. 
The influence of the operative procedure 
per se is, therefore, difficult to interpret. 
Complications listed in Table I as hem- 
othorax (experiment 13), bronchopneumonia 
(experiment 17), tracheal obstruction (ex- 
periment 18), and systemic emboli from the 
suture line (experiment 20) are considered 
preventable and do not seriously mar the 
potential of the procedure. Chronic sur- 
vivors range between 4 to 6 months post- 
operatively. Experiment 15 warrants ad- 
ditional comment. This animal was well 
for 60 days and died suddenly. Autopsy 
disclosed concentric hypertrophy of the left 
ventricle. The aortic ring admitted the tip 
of the small finger and measured 2 centi- 
meters in circumference. The edges of the 
coronary cusps were thickened and irregu- 
lar. The mechanism of death was not es- 
tablished. 

Transventricular end-diastolic pressures 
in the left ventricle and femoral artery pulse 
pressures were determined but did not pro- 
vide consistent correlation between survival 


and mortality, nor with the arterial pulse 
curves (Table I). Because of the surgical ap- 
proach, right thoracotomy, heart displace- 
ment was usually necessary for left ventricu- 
lar puncture and seemingly minor displace- 
ments of the heart were found to modify 
end-diastolic pressures significantly. The 
significance of the end-diastolic pressure 
readings may be clarified in subsequent 
studies by combined closed chest cardiac 
catheterization and analysis of indicator 
dilution curves. Significant transvalvular 
systolic pressure gradients were not found 
and would indicate the absence of any sig- 
nificant aortic stenosis. Supravalvular pres- 
sures were in fact found slightly higher than 
ventricular pressures in some instances and 
this again may be related to heart dis- 
placements. 

Retrograde aortography (Figs. 4 and 5) 
showed the character of the newly formed 
bicuspid aortic valve, filling of the coronary 
arteries, narrowing of the base of the aorta, 
and no apparent reflux of dye into the left 
ventricle when the reconstructed valve was 
competent. 
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Fic. 4. Postoperative coronary arteriogram showing: 
bicuspid character of aortic valve, surgical narrowing of 
aorta, coronary artery filling, generalized opacification 
of left heart chambers suggesting reflux of dye. Arterial 
pulse curves showed absence of dicrotic notch and dicrot- 
ic wave indicating dynamic aortic insufficiency. 


It is of interest that the high incidences of 
operative, gross, coronary air embolism (50 
per cent) and ventricular fibrillation (95 
per cent) were not seemingly deterrent to 
successful results. Defibrillation was ac- 
complished electrically (120 v., 1.5 to 3 
amp., 0.1 sec.). 


DISCUSSION 


Selected forms of aortic insufficiency are 
characterized by a loss of valve substance 
and a dilatation of the aortic valve ring. The 
remaining integrity of these incompetent 
valves at autopsy examination is variable 
but suggests that the proposed operative 
procedure or a modification may be feas- 
ible. Gorlin points out that whenever aortic- 
valve closure leaves a defect of 0.3 square 
centimeter or larger, significant regurgita- 
tion occurs with leaks of blood equal to and 
probably 3 times the useful or systemic 
cardiac output. Campbell and Hufnagel 
have attacked the problem by placing a 
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Bicuspid Aortic Valve* 
1220 


Fic. 5. Postoperative coronary arteriogram showing: 
the bicuspid character of the aortic valve, surgical nar- 
rowing of the aorta, coronary artery filling, the absence 
of dye in the left ventricle. Arterial pulse curves demon- 
strated the presence of dicrotic notches and dicrotic 
waves. 


prosthetic valve in the descending portion 
of the aorta. Bailey (3), Wible, Roe, and 
Malette have reported subcoronary or 
supracoronary prostheses. Circumferential 
pursing sutures below the coronary arteries 
have been tried by Bailey (3) and Taylor. 

Other methods of treatment tried include 
transplantation of homologous aortic valve 
grafts as reported by Lam and Bailey (2) 
(done by us with similarly discouraging re- 
sults), use of pericardial pedicles and vein 
grafts, injection of sclerosing solutions 
around the valve, and organic prostheses 
described by Litwak. Limitations of plastic 
prostheses are the distal locations in which 
they are placed thereby controlling only 
part of the regurgitation, technical diffi- 
culties encountered in placing a supracor- 
onary or subcoronary prostheses, introduc- 
tion of a foreign body subject to thrombosis 
in the blood stream, aneurysm formation 
with rupture and the traumatic cellular 
effect of an artificial valve in long-continued 
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use. The circumclusion technique was 
abandoned by Bailey after 43 clinical cases. 

The method of treatment herein intro- 
duced is directed to an alteration of the 
pathologic anatomy, namely, to reduce 
permanently the circumference of the di- 
lated aortic valve ring by one-third and in 
so doing permit the coaptation and im- 
proved function of two remaining coronary 
cusps. Accordingly, the normal relationship 
between the reconstructed aortic valve and 
coronary arteries is retained, no foreign 
body is introduced into the vascular system 
and no free homologous nor autogenous 
graft is needed. 

It is readily accepted that the present 
experimental studies were performed on 
subjects in which the aortic valve at the 
outset was normal. Nevertheless, the excess 
of valve substance in the reconstructed 
bicuspid valves is readily apparent, sug- 
gesting that the method may be feasible and 
practical in diseased valves with varying 
degrees of loss of valve substance. Hydraulic 
and cinephotographic studies by the McMil- 
lan technique may clarify the value of the 
proposed operative procedure. Isolated dis- 
ease of the noncoronary cusp, as following 
trauma or congenital perforation, would 
seemingly be suited for this type of repair. 


SUMMARY 


1. A method of aortic valve-plasty is 
described consisting of total excision of the 
noncoronary aortic cusp and plastic revision 
with conversion of the tricuspid aortic valve 
to a bicuspid valve. 

2. Twenty consecutive animal studies are 
presented giving animal survival and a 
functional evaluation of the bicuspid aortic 
valve in terms of preoperative and post- 
operative arterial pulse patterns, trans- 
ventricular and systemic pressure deter- 
minations, and retrograde aortography. 

3. Eleven of 20 animals survived the im- 
mediate postoperative period. Seven an- 
imals are long term survivors (4 to 6 months). 
Additional long term survivors not in- 
cluded in this analysis have been obtained. 
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4. Seven of 9 animals dying in the im- 
mediate postoperative period had severe 
dynamic aortic insufficiency as evidenced 
by the absence of dicrotic arterial pulse 
curves in the postoperative period. (The 
intrinsic mortality of cardiopulmonary by- 
pass with the use of an extracorporeal pump 
oxygenator in our laboratory is less than 10 
per cent.) 

5. A more deliberate coaptation of the 
newly formed commissure in the last 9 
studies (experiments 12 to 20) was attended 
with consistent postoperative dicrotic pulse 
curves and improved animal survival (7 sur- 
vivors of the immediate postoperative pe- 
riod and 2 preventable deaths). 

6. No significant degree of aortic stenosis 
nor aortic insufficiency was produced in sur- 
viving animals. 

7. Additional studies in long term sur- 
vivors are in progress. 

8. Possible clinical application of the 
principle and method for the treatment of 
regurgitant lesions of the aortic and pul- 
monic valves is suggested and supported by 
a pathologic study in progress. 
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THE PAPILLA OF VATER AND DISTAL PORTIONS OF 
THE COMMON BILE DUCT AND DUCT OF WIRSUNG 


HERBERT F. NEWMAN, M.D., SIDNEY B. WEINBERG, M.D., ERNEST B. NEWMAN, 
M.D., and JANE D. NORTHUP, M.D., New York, New York 


THE RECENT INTRODUCTION of operative 
pancreatography has furnished information 
about pancreatic pathology analogous to 
that gained in the biliary tract through 
cholangiography. In most of the clinical 
material, an ascending pancreaticogram 
was secured by intubating the duct of 
Wirsung through the papilla of Vater. 
Popularization of caudal pancreatectomy 
and pancreaticojejunostomy necessitated a 
descending pancreaticogram with radio- 
paque media instilled into the midportion of 
the duct of Wirsung. This investigation was 
undertaken in order to study radiologically 
the normal anatomy of the major biliary 
and pancreatic ducts in their distal portions, 
with particular emphasis on relationship 
to the papilla of Vater. Previous roentgen 
studies of these ducts have been largely con- 
cerned with the question of biliary-pan- 
creatic reflux and the anatomy of the pan- 
creatic radicles. The only report similar to 
ours is that of Cordier who in 1952 made 
roentgenograms of the biliopancreatic duct 
system of 39 cadavers after injecting opaque 
media into either the common or major 
pancreatic ducts. 


METHOD 


Eighty human cadavers were examined 
within 48 hours after death. Radiograms 
were taken in 52 cases without gross evidence 
of biliary or pancreatic disease and in 5 
cases of chronic pancreatitis. The antrum, 
duodenum, pancreas, and inferior portion 
of the liver with attached gallbladder and 
hepatoduodenal structures were excised en 


From the laboratories of the Beth Israel Hospital and the 
Department of Forensic Medicine, New York University Post 
Graduate Medical School, and the office of the Chief Medical 
Examiner, New York. 


bloc and affixed to a wooden frame to 
preserve their in vivo relations. After open- 
ing the anterior aspect of the duodenum, the 
papilla of Vater was measured and _ its 
ostium localized with a metal pointer. A 
cannula was inserted into the supraduodenal 
portion of the common duct at the level of 
the cystic duct. The body of the pancreas 
was transected and the duct of Wirsung 
was regularly located in a central position, 
somewhat closer to the anterior than the 
posterior aspect of the pancreas. A segment 
of polyethylene tubing, 1.57 millimeters in 
diameter, could be easily introduced into it. 
Iodized oil was instilled into both ducts 
simultaneously at a pressure just sufficient 
to produce free flow from the papilla. 
Aqueous opaque solutions as iodopyracet 
were discarded because of their tendency to 
diffuse into the pancreatic tissues. All films 
were taken at a tube distance of 6 feet to 
avoid distortion or magnification. From 
these, tracings were made of the distal por- 
tions of the common and major pancreatic 
ducts down to their exit into the duodenum, 
and the length of the papilla of Vater was 
inscribed on each drawing. 


PAPILLA OF VATER 


There is some confusion as to what con- 
stitutes the papilla of Vater. In formal 
anatomic usage, the term “papilla” implies 
a conical eminence and refers only to that 
terminal free portion of the common duct 
which projects above the duodenal mucosa. 
Such a teat-like structure was present in 
only 4 per cent of our specimens and formed 
an appendage to what we have considered 
the papilla. Sterling describes the papilla as 
the solid mass of fibrous and muscular tissue 
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COMMON ODUCT 


DUCT OF 
WIRS UNG 


Fic. 1. Fic. 2. 


Fic. 1. Relations of distal portions of common duct and 
duct of Wirsung to the papilla of Vater. X 0.35. 

Fic. 2. Common duct opening into the papilla of Vater 
and the duct of Wirsung into the lesser papilla. The 
lines drawn at the side of the tracing indicate the length 
of the papilla of Vater. 0.35. 


which carries within it the distal portions of 
the ducts. Although all of his patients pos- 
sessed what he called papillae, a demon- 
strable prominence above the mucous mem- 
brane of the duodenum was present in only 
76 per cent. In common with Poppel, we 
have found the papilla to be a well cir- 
cumscribed mucosal elevation in all of our 
fresh specimens. This structure is not conical 
but a hemisected cylinder shaped like a 
Quonset hut with an average length of 11.7 
millimeters and width of 5.2 millimeters. It 
usually forms the anteriolateral wall of the 
distal portion of the common duct and of the 
ampulla. The height of the papilla could not 
be accurately measured but appeared to be 
slightly less than its width (Table I). 

The largest normal papilla in our series 


TABLE I.—DIMENSIONS OF PAPILLA 
—Length of papilla —-Width of papilla_ | 

Per cent Percent 

Percent of 100 Percent of 100 


of 50 cases of 50 cases 
cases (Poppel) cases (Poppul) 
1.0- 2.9 mm. 0 3 2 3 
3.0- 4.9 mm. 10 1 44 14 | 
5.0- 6.9 mm. 4 2 32 46 | 
7.0- 8.9mm. 5 5 14 34 
9.0-10.9 mm. 14 21 6 3 
11.0-12.9 mm. 22 3 2 0 | 
13.0-14.9 mm. 22 7 I 
15.0-16.9 mm. 12 39 
17.0-18.9 mm. 8 4 
19.0-20.9 mm. 7 
21 mm. or larger 1 8 


| 
measured 21 millimeters long with a width — 
of 10 millimeters; 1 in Poppel’s series was 30 | 
by 12 millimeters. Size of the papilla alone, 
is not a criterion of disease. In agreement 
with Cordier, we could not identify the 
normal papilla by palpation through the 
intact duodenum, and only rarely can it be 
felt by the exploring finger through an open 
duodenotomy. Suspected nodules usually 
prove to be either prominent pancreatic 


lobules or ectopic pancreatic rests. In our 
clinical experience, a papilla palpable | 


through the unopened duodenum without 
being extruded over a probe was invariably 
the site of papillitis, hypertrophy, or neo- 
plasm. 

The ostium of the papilla is classically 


located in the midportion of the descending | 


duodenum. In common with other observers 
we have found it more often below this 


Fic. 3. Common duct and duct of Wirsung opening side by side at the papilla. X0.5. 


| 

1 | 

| 
| | 
it 
site 
| lec 
; wi 


Newman ef al.: PAPILLA OF VATER AND DISTAL PORTIONS OF COMMON BILE DUCT 689 


Fic. 4. Common duct and duct of Wirsung opening into an ampulla. X0.5. 


point. Its average distance from the usual 
site of a supraduodenal exploratory cho- 
ledochotomy measured 83.3 millimeters 
with a span between 55 and 122 millimeters 


(Table II). The papilla is consistently in the 
posteromedial quadrant of the opened duo- 
denum and dorsal to a prominence pro- 
duced by the head of the pancreas as it 
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TABLE II.—LOCATION OF PAPILLA 


DISTANCE BETWEEN OSTIUM OF PAPILLA AND SUPRADUODENAL 
PART OF COMMON DUCT —————_________. 


Per cent of cases 


LOCATION OF THE PAPILLA IN DUODENUM 
Lurje Kantor 
(194 cases) (112 caves) 
Per cent Per cent 
Upper half, descending duodenum. 4.2 0 
Midportion, descending duodenum. 38.1 36.0 
Lower half, descending duodenum. = 49.5 60.4 
Junction between descending and 
third part of duodenum......... 3.6 
Third part of duodenum.......... 8.2 


invaginates the medial wall of the duodenal 
concavity. It runs parallel to the long direc- 
tion of the bowel but occasionally has an 
oblique course with its cranial end medial 
to its caudal extremity. In 1 of our cases, 
the papilla ran a semilunar course. One or 
two valvulae conniventes cross the papilla 
transversely and frequently but not in- 
variably a vertical frenum of mucosa passes 
downward from the inferior margin of its 
ostium. In all cases, the opening into the 
papilla faces downward. rather than ante- 
riorly (Fig. 1). 

In 1 case, the duct of Wirsung emptied 
through the lesser papilla (Fig. 2) and in all 
of the remaining, both it and the common 
duct opened on the papilla of Vater. In 5 
of the latter, separate openings could be 
visualized at the papilla (Fig. 3). An am- 
pulla, or common anatomic channel, was 
therefore present in 88 per cent of our normal 
material (Fig. 4). A lower frequency has 
been reported by those who dissected fixed 
material (Table III). In 80 per cent of our 
specimens, the ampulla was 3 or more milli- 
meters in depth when measured from the 
surface of the papilla to the septum between 
the two ducts (Table V). 

In 7 cases, the junction of the common 
duct and duct of Wirsung was appreciably 
proximal to the papilla (Fig. 5). Therefore, 


TABLE III.—RELATIONS BETWEEN COMMON DUCT 
DUCT OF WIRSUNG, AND PAPILLA OF VATER 


No. of Type I, Type U1, Type Il, 
cases percent percent per cent 
Dissection 
50 60 Baggenstoss 
90 67 Baldwin 
50 74 Chodkowski 
25 32 Couvelaire 
100 49 Dardenille 
100 48 51 1 Dardinski 
50 22 48 20 Holzapfel 
30 63 Hughes 
151 5 Job 
114 6 Keyl 
21 38 57 5 Letulle 
200 65 31 + Mann 
449 61 34 5 Mehnen 
100 60 33 7 Naatanen 
a7 90 8 2 Nagai 
75 76 19 5 Nuboer 
100 77 11 12 Opie 
100 26 Pedro-Bellou 
36 58 Poppel 
250 74 24 2 Rienhoft 
43 7” 26 0 Ruge 
47 53 47 0 Schirmer 
64 6 Schwarz 
45 58 Smith 
50 36 64 0 Sterling 
58 98 2 von Bugner 
48 50 31 19 Werthemann 
50 74 Wohrmann 
Perfusion studies 
74 Cameron 
150 73 Howard 
X-rays with 
papilla ob- 
structed 
100 86 6 8 Hjorth 
200 85.5 5.5 9 Millbourn 
X-rays without 
papillary 
obstruction 
23 35 65 Cordier 
50 88 10 2 Newman 


Type I, ampulla, 
Type II, ducts open separately at papilla. 
Type ILI, duct of Wirsung opens into lesser papilla. 


the major pancreatic duct could be intu- 
bated under direct vision at the papilla in 10 
per cent and after papillotomy in an addi- 
tional 74 per cent of the cases. When the 
two ducts open side by side, the pancreatic 
ostium is anteromedial to that of the common 
duct. When the duct of Wirsung empties 
within the papilla, the pancreatic opening is 
usually on the medial wall. In 6 per cent of 
the specimens, the pancreatic duct joined 
the anterior aspect of the common duct 
(Fig. 6) and in 4 per cent the duct of Wirsung 
circumscribed the distal part of the common 
duct posteriorly to open on its lateral aspect 
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Fic. 5. 


/, 


Fic. 6. 


Fic. 5. The duct of Wirsung joining the common duct proximal to the papilla. X0.5. 
Fic. 6. The duct of Wirsung opens into the anterior aspect of the common duct. X0.5. 


(Fig. 7). In Cordier’s 23 cases, an anterior 
junction was present in 6 and a posterior in 
1 case. 


DISTAL PART OF THE COMMON DUCT 


Cholangiography in the cadaver reveals 
a funneling of the distal portion of the com- 
mon duct prior to its entrance in the duo- 
denal window similar to that observed in 
the living. The duct lumen is usually nar- 
rowest at some point proximal to the papilla 
and may widen if an ampulla is present. In 
34 per cent of our specimens, the narrowest 
portion of the common duct lay within the 
papilla. This tapering is produced by the 
superior constrictor fibers of the choledochal 
component of the sphincter of Oddi de- 
scribed by Boyden. In two-thirds of our 
normal specimens, a complete sphincter- 
otomy would entail an extension of the in- 


cision in the papilla beyond the wall of the 
duodenum. When sphincterotomy is per- 
formed over a probe passed down the com- 
mon duct, this narrowed muscular portion 
may be extruded into the duodenum to give 
the fallacious impression that all of the 
choledochal muscle fibers lie within the 
papilla. 

An intact papilla prevents regurgitation 
of duodenal contents into the biliary tract 
by a valve-like mechanism produced by its 
intramural course. In 10 cadavers we ele- 
vated the intraduodenal pressure to 1,500 
millimeters of water without evidence of 
regurgitation because the rising intraduo- 
denal pressure compressed the lumen of the 
papilla. Caroli found only 2 instances of 
spontaneous regurgitation through an un- 
diseased papilla; in both cases the common 
duct emptied anomalously into the duo- 
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Fic. 7. The duct of Wirsung winding about the com- 
mon duct. X0.47. 


denum without an oblique intramural 
course. In one, the duct opened into the 
first part of the duodenum, and in the other 
it ran a straight course into the third part of 
the duodenum. 

For some clinical disorders, sphincter- 
otomy has been preferred to a biliary-intesti- 
nal anastomosis on the theory that the 
former operation is not followed by regurgi- 
tation or cholangitis. In the cadaver, we 
could regularly induce regurgitation into the 
common duct by increasing intraduodenal 
pressure and excising the papilla down to 
the point where the common duct enters it, 
even though we remained within the con- 
fines of the intrinsic musculature of the duo- 
denum. In 2 of our patients with chronic 
pancreatitis, in whom a similar procedure 
was performed, air could be demonstrated in 
the biliary tract 6 months after operation. 


THE DUCT OF WIRSUNG 


The duct of Wirsung maintains a fairly 
constant diameter through the body, neck, 
and head of the pancreas until it approaches 
the papilla where it may narrow slightly 
but the funneling seen in the common duct 
occurs infrequently. Leger’s microscopic 
studies deny the importance of an intrinsic 


692 Surgery, Gynecology ¢ Obstetrics » June 1958 


TABLE IV.—MAXIMAL WIDTH OF THE DUCT OF 


WIRSUNG 
Width Per cent of cases 


pancreatic sphincter. In some of our normal 
specimens, there was a slight dilatation of 
the duct just proximal to this narrowed 
terminal segment. The average diameter of 
the widest portion of the normal duct of 
Wirsung measured 3.5 millimeters (Table 
IV). 

In 5 additional cases, although the pan- 
creas appeared grossly normal, there was an 
unusual dilatation of the major pancreatic 
duct which reached 10 millimeters in 1 case. 
Microscopy in 3 of these cases revealed slight 
chronic pancreatitis. In all 5 there was some 
radiologic evidence of duct narrowing distal 
to the point of dilatation (Fig. 8). In all the 
normal specimens and in 4 out of 5 of the 
cases of pancreatitis, the diameter of the 
common duct exceeded that of the duct of 
Wirsung. In 4 other specimens, there was 
some dilatation of the common duct while 
the pancreatic duct remained normal (Fig. 
9). This observation may be explained by 
hyperactivity restricted to the choledochal 
component of the sphincter of Oddi. 

The duct of Santorini was rarely visualized 
at our low perfusion pressure. In several 
specimens, the papilla was obturated and the 
iodized oil injected with considerable force. 
This procedure often brought into view the 
duct of Santorini and an unnamed descend- 
ing vertical branch to the head of the pan- 
creas. The major ducts are only slightly 
distensible to acute rises in pressure, which is 


TABLE V.—DEPTH OF THE AMPULLA OF VATER 


Depth in millimeters. 


No. of No 

specimens ampulla Below 3 3 
Baggenstoss 55 22 11 3 
Cameron 86 26 12 0 
Dardinski 100 53 17 12 
Mann 200 70 90 28 
Poppel 36 15 8 4 
Rienhoff 250 EA 92 34 
Smith 45 19 5 7 
Newman 50 6 4 7 
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Fic. 9. 


Fic. 8. Dilated pancreatic ducts as seen in chronic pancreatitis. X0.5. 
Fic. 9. Dilatation of the common bile duct without dilatation of the duct of Wirsung. X0.5. 


largely reflected by the visualization of sub- 
ordinate radicles. 

Dv Val has suggested manometric studies 
through a catheter entering through the mid- 
portion of the duct of Wirsung. Although 
cadaver investigations offer criteria inap- 
plicable to the living, they do furnish some 
idea of the hydrostatic resistance of the 
inert, distal reaches of the common duct and 
duct of Wirsung. Because of the narrowness 
of the polyethylene tubing, its resistance 
must be subtracted from the measured pres- 
sure head for a fixed rate of flow. In 5 
cadavers, perfused at a rate of 10 cubic 
centimeters of water per minute, the duct of 


Wirsung offered a resistance similar to that 
gained from the common duct, i.e., 10 to 30 
millimeters of water. 

Regurgitation of intestinal contents into 
the pancreatic ducts is also prevented by the 
valvular mechanism of the papilla and addi- 
tionally by the angular course of the terminal 
part of the duct of Wirsung. We could not 
induce regurgitation into the pancreatic 
duct in the cadaver by papillotomy as we 
succeeded with the common duct. Hicken 
reported that radiopaque media injected 
into the common duct may enter the pan- 
creatic duct, even when the two open at 
different points in the duodenum, and 
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Fic. 10. Relation of diverticulum of the duodenum 
(dotted figure) to the papilla of Vater and ducts. X0.5. 


postulated synchronous relaxation of the 
sphincters governing these ducts. We have 
never observed reflux of barium or air into 
normal pancreatic ducts. 

In 1 specimen, there was a diverticulum 
arising in its usual location from the medial 
aspect of the second part of the duodenum 
(Fig. 10). The terminal part of the common 
duct and the papilla formed the postero- 
superior border of the neck of the sac. The 
diverticulum was embedded in the anterior 
surface of ie pancreas. When it was opened 
and th pancreatic duct distended under 
conside.able pressure, a ridge appeared in 
the floor of the diverticulum. Apparently the 
duct of Wirsung bore a close relation to the 
posterior surface of the diverticulum. Diver- 
ticulectomy in such a case would be fraught 
with danger. 


SUMMARY 


1. The anatomy of the distal portions of 
the common bile duct and duct of Wirsung 
in relation to the papilla of Vater was in- 
vestigated radiologically. 

2. Clinical applications to the physiology 
and surgery of the sphincter of Oddi are 
described. 
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FIVE YEAR SURVIVAL AFTER ANTERIOR 
RESECTION FOR CARCINOMA OF THE 
RECTUM AND RECTOSIGMOID 


CHARLES W. MAYO, M.D., F.A.C.S., MARTIN Y. LABERGE, M.D., and 
WILLIAM M. HARDY, M.D., Rochester, Minnesota 


THE PURPOSE Of this study is to add a report 
of 2 more years’ experience to a similar 
analysis reported in 1956’. When one at- 
tempts to determine trends in the attack on 
certain problems and their significance in 
terms of results, numbers of cases assume a 
very definite value. Five year survival after 
various operative procedures is by no means 
a perfect criterion on which to base definite 
conclusions concerning the best method of 
dealing with the individual case; however, it 
does have significance if, in given anatomic 
regions, an operation can be performed 
which is justified by survival rates compara- 
ble to those obtained by other procedures 
and which, in addition, preserves an im- 
portant function to make postoperative life 
more tolerable to the patient. Cases in which 
surgical extirpation of carcinoma of the rec- 
tum and rectosigmoid was performed at the 
Mayo Clinic in the years 1945 through 1949 
have been reported and similar cases for the 
years 1950 and 1951 are added in this report. 

Follow-up studies on combined abdomino- 
perineal resection and two stage posterior 
resection for the years 1950 and 1951 are 
not available at this time. Therefore, the re- 
sults of anterior resection performed here 
from 1945 through 1951 will be compared 
with the results of combined abdominoperi- 
neal resection and two stage posterior re- 
section performed from 1945 through 1949. 
It is our belief that this difference of 2 years 
in the two series of cases will have a minimal 
effect on the analysis. 


From the Section of Surgery, Mayo Clinic, and Mayo Foun- 
dation, Rochester, Minnesota. 


MATERIALS AND METHODS 


Records of all patients who had under- 
gone anterior resection at the Mayo Clinic 
in 1950 and 1951 were reviewed. Those 
cases in which the surgeon considered the 
operation to be palliative because of malig- 
nant tissue that was not excised or because 
of palpable hepatic metastasis were not 
included. This left 171 cases suitable for 
study. 

This series of 171 cases of anterior resec- 
tion performed in the years 1950 and 1951 
first was compared with 336 cases of anterior 
resection performed from 1945 through 
1949. The age and sex of the patients, the 
proctoscopic level of the lesions, and the 
grade of malignancy were essentially the 
same in both groups. During the 5 year 
period, 1945 through 1949, there were 15 
hospital deaths among the 336 patients, 
giving a hospital mortality rate of 4.5 per 
cent. For the 2 year period, 1950 through 
1951, there were 10 hospital deaths among 
the 171 patients, giving a mortality rate of 
5.8 per cent. The 5 year survival rate was 
3.5 percentage points better in the series of 
cases in 1950 and 1951 than it was in the 
series from 1945 through 1949, as shown in 
Table I. Among the female patients who 
were operated on in 1950 and 1951, the 5 
year survival rate was better by 16 per- 
centage points than it was among the males, 
whereas in the previous series of cases there 
was a difference of only 6.2 percentage 
points in favor of female patients. These two 
series of cases were added together to form a 
total of 507 cases of anterior resection. 
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TO SEX: ANTERIOR RESECTION 


1945-1949 
Lived 5 years Lived 5 years 
or more after or more after 
Total operation, Total operation, 
Sex patients per cent® patients per cent*® 
Males..... 157 55.8 92 55.6 
Females.... 164 62.0 69 71.6 
pc) Es 321 58.9 161 62.4 
*Based on traced patients. Inquiry as of January 1, 1957. Hospital 
deaths _are excluded in the cal ion of survival rates. 


TABLE II.—DISTRIBUTION OF LESIONS AND INCI- 
DENCE OF METASTASIS ACCORDING TO PROCTO- 
SCOPIC LEVEL OF LESION, ANTERIOR RESEC- 
TION, 1945-1951 


Total. —With metastasis. 


Distance from 

dentate margin, cm. No. Per cent No. Per cent 
7 1.4 5 71.4 

| 348 68.6 157 45.1 

| 38 75 17 44.7 

10 2.0 8 80.0 

507 100.0 240 47.3 


AGE AND SEX 


Sixty-six and two-tenths per cent of the 
patients were in the age group of 50 to 69 
years. 

More men than women in the group for 
1950 and 1951 underwent the sphincter- 
saving operation. In the combined groups 
of patients, there was almost an equal num- 
ber of men and women. The relative in- 
crease in the number of men who underwent 
operation would appear to be the result of 
improvement in technique which makes low 
anterior resection possible in the narrow 
male pelvis. 


LOCATION OF LESION 


As shown in Table IT, 89.1 per cent of the 
lesions were situated in the controversial 
segment of the bowel, 6 to 14 centimeters 
from the dentate margin. 


INCIDENCE OF METASTASIS BY LOCATION OF 
LESION 


The incidence of metastasis to lymph 
nodes appeared to be higher in cases in 
which the lesions were situated lowest in the 
bowel, although the number of lesions in the 


TABLE I.—FIVE YEAR SURVIVAL RATES ACCORDING 
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TABLE III.—INCIDENCE BY OPERATION AND MICRO. 
SCOPIC GRADE OF MALIGNANCY (BRODERS) 
Combined 

abdominoperineal Posterior resec- 

resection, per cent tion, per cent of 


Anterior resection, 


~ per cent of 507 


Grade patients of 612 patients 215 patients 
40.6 39 44 
51.1 49 44 
9 7 
0.6 5 5 
Total.... 100.0 100 100 


highest and lowest segments of the bowel 
was small (Table II). 


INCIDENCE BY GRADE OF MALIGNANCY 


All lesions were graded on the basis of de- 
gree of microscopic cellular differentiation, 
according to Broders’ method. Ninety-one 
and seven-tenths per cent of the lesions were 
of low grade (grades 1 and 2) and 8.3 per 
cent were of high grade (grades 3 and 4). 
This is not a significant difference from the 
grades of malignancy in the comparable 
series of one stage combined abdominoperi- 
neal resection and two stage posterior re- 
section, in which groups 88 per cent of the 
lesions were of low grade, as shown in Table 
III. 


SURVIVAL 


Only 6 patients among the total of 507 
who had undergone anterior resection were 
untraced over a 5 year period, giving a 
traceability rate of approximately 99 per 
cent. The 5 year survival rate for 476 traced 
patients (25 hospital deaths excluded) was 
60.1 per cent (Table IV). This compares to 
a 5 year survival rate of 51.7 per cent for 
those treated by one stage combined ab- 
dominoperineal resection and of 46 per cent 
for those treated by two stage posterior re- 
section. After anterior resection, the 5 year 
survival rate is better for women than for 
men (Table V). 

Of the patients without nodal metastasis, 
73.1 per cent lived 5 years, and of those 
with metastasis, 46.3 per cent lived 5 years 
(Table VI). As shown in Table VII, the sur- 
vival rate decreased as the growths ap- 
proached the dentate line. This may reflect 
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TABLE IV.—FIVE YEAR SURVIVAL RATES ACCORD- 
ING TO OPERATION 


Traced Survival rate, 
Operation patients per cent 
Anterior resection ........ 476 60.1 
Combined abdomino- 
perineal resection ....... 580 51.7 
Posterior resection......... 211 46.0 


TABLE V.—FIVE YEAR SURVIVAL RATES ACCORDING 
TO SEX, ANTERIOR RESECTION, 1945-1951 


Lived 5 years or more 

——~Patients —after operation 

Total Traced No. Per cent*® 
Males..... 249 246 137 55.7 
Females.... 233 230 149 64.8 
Total...... 482 476 286 60.1 


*Based on traced patients. Inquiry as of January 1, 1957. Hospital 
deaths are excluded in the calculation of survival rates. 


the increased incidence of metastasis among 
the cases in which the lesions were lowest in 
the bowel. 

In Table VIII, comparison is made of 
survival rates for different types of operation 
performed for lesions situated in the con- 
troversial segment of bowel, namely that 
portion from 6 to 14 centimeters from the 
dentate line. When metastasis was not pres- 
ent with lesions situated at levels from 10 to 
14 centimeters the 5 year survival rates were 
75 per cent for anterior resection, 64 per 
cent for one stage combined abdominoperi- 
neal resection, and 53 per cent for two stage 
posterior resection. When comparison was 
made of all cases in which nodal metastasis 
was present, anterior resection was asso- 
ciated with a higher survival rate than were 
the other procedures. 

It was shown previously that concomitant 
proximal colostomy does not produce any 
significant decrease in operative mortality 
rates but it does cause the patient’s stay in 
the hospital to be more than double that of 
patients who do not undergo concomitant 
colostomy. It is our opinion that the passage 
of stools isan important factor in re-establish- 
ing the normal diameter of the bowel at the 
site of anastomosis. ‘This has been observed 
often by the proctologists. 


COMMENT 


These statistics are presented in order to 
demonstrate that adequate radical resection 


TABLE VI.—FIVE YEAR SURVIVAL RATES ACCORD- 
ING TO OPERATION AND METASTASIS 


Combined 
Anterior abdominoperineal Posterior 
__ resection. ___resection__ 
Survival Survival Survival 
Traced rate, per Traced rate, per Traced rate, per 
patients cent patients cent patients cent 


Metastasis.... 231 46.3 273 34 100 26 
No metastasis. 245 73.1 307 67 111 64 


Total........ 476 60.1 580 52 211 46 


TABLE VII.—FIVE YEAR SURVIVAL RATES ACCORD- 
ING TO PROCTOSCOPIC LEVEL OF LESION, 
ANTERIOR RESECTION, 1945-1951 


Distance Lived 5 years or more 
from dentate Patients. — after operation — 
margin, cm. Total Traced No. Per cent* 
6 6 1 16.7 
96 95 52 54.7 
10-14 a 337 333 204 61.3 
34 33 24 72.7 
20 plus.... 9 9 5 55.6 
482 476 286 60.1 


*Based on traced patients. Inquiry as of January 1, 1957. Hospital 
deaths are excluded in the cal ion of survival rates. 


TABLE VIII.—FIVE YEAR SURVIVAL RATES ACCORD- 
ING TO OPERATION AND METASTASIS OF LE- 
SIONS 6 TO 14 CENTIMETERS FROM THE DEN- 
TATE MARGIN 


Combined 
Anterior abdominoperineal Posterior 

resection. ___ resection resection 

Distance Survival Survival Survival 

from dentate Traced rate, per Traced rate, per Traced rate, per 
margin, cm. patients cent patients cent patients cent 

Without 

metastasis... 224 73 152 57 65 66 
44 64 108 69 46 
180 75 44 64 19 53 
With metastasis 204 46 165 39 59 25 
( A ee 51 47 111 41 40 25 
10-14...... 153 45 54 35 19 26 


Total (6-14)... 428 60 317 53 124 47 


of carcinoma of the upper rectum and recto- 
sigmoid does not require removal of the rec- 
tal sphincter in all cases. The decision as to 
whether or not the sphincter should be sacri- 
ficed in individual cases must be made by 
the surgeon. The decision must be based on 
the technical feasibility of removing the 
lesion from above and of excising the intes- 
tine far enough below the lesion to accom- 
plish complete extirpation of any distal 
spread. When this is possible, the surgeon is 
justified in selecting the sphincter-saving 
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procedure. Anterior resection usually is a 
difficult procedure at best and is impossible 
without instruments of appropriate length, 
namely, 12 or 14 inches long. 


CONCLUSIONS 


The results in 507 patients with car- 
cinoma of the rectum and rectosigmoid 
treated by sphincter-saving anterior resec- 
tion were compared with results obtained in 
similar patients treated by sphincter-sacri- 
ficing procedures. It was concluded that the 


sphincter-saving operation compares favor- 
ably from the curative standpoint with 
one stage combined abdominoperineal re. 
section or two stage posterior resection per- 
formed for lesions in the controversial seg. 
ment of the bowel; that is, those situated 
between 6 and 14 centimeters from the den- 
tate margin. 
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THE NATURAL HISTORY OF THE PATIENT WITH 
CIRRHOSIS OF THE LIVER WITH ESOPHAGEAL VARICES 
FOLLOWING THE FIRST MASSIVE HEMORRHAGE 


ROY COHN, M.D., and FRANK W. BLAISDELL, M.D., San Francisco, California 


THE SURGICAL LITERATURE is replete with 
testimonials concerning the efficacy of porta- 
caval anastomosis as a means of therapy for 
the cirrhotic patient with bleeding esophag- 
eal varices. While a few authors have 
questioned the exact mechanism and exact 
value of this procedure, it would certainly be 
fair to say that the majority of surgeons be- 
lieve that the operation is a good one and 
that it functions by lowering the pressure 
within the portal system. 

In a recent publication Hallenbeck and 
Shockett, quoting Child, point out that ‘‘un- 
selected patients used to study the natural 
history of cirrhosis are not similar to the 
groups of patients with cirrhosis selected for 
portacaval shunting and cannot be used as 
a standard against which to measure the 
effectiveness of portacaval shunts in pro- 
longing the life of the cirrhotic.” 

In the present article data are presented 
on the fate of all patients with cirrhosis who 
entered the San Francisco Hospital from 
June 1947 to June 1957 who survived their 
first massive gastrointestinal hemorrhage 
and who were eligible for portacaval anas- 
tomosis on the basis of Linton’s criteria, but 
in whom the operation was not done. The 
essential data are presented in Tables I, II, 
and III. 


DISCUSSION 


The data from this hospital show that 
about 21 per cent of all patients with cir- 
rhosis enter because of massive hemorrhage. 
Of this group, 338 or 74 per cent died after 


From the Stanford University Surgical Service and the San 
Francisco Hospital Unit of the Department of Public Health. 
Aided in part by Grant 2278, U.S. Public Health Service. 


this first hemorrhage, leaving 118 patients 
for whom treatment was possible. When 
this group was sifted by using the criteria 
generally acceptable for portacaval anas- 
tomosis, 40 patients remained. Of these 40 
patients, 23 are known dead, but 8 survived 
more than 3 years. One patient survived 13 
years, finally dying in hepatic coma. 

Thirteen patients are alive, 7 for more 
than 5 years. Four patients have been lost to 
follow-up. 

It would appear that about one-third of 
all patients who have survived the first 
hemorrhage and who qualify for portacaval 


TABLE I.—THE CAUSE OF DEATH IN 1,054 PATIENTS 
DYING WITH CIRRHOSIS AT SAN FRANCISCO 


HOSPITAL (1947-1957) Deaths 
—Deaths—— _verified by autopsy 
No. Per cent No. Per cent 
G.I. bleeding 
(presumed varices). .... 338 32 149 30 
Other causes 283 27 165 34 
Anteriosclerotic heart 
48 18 
36 36 
Tuberculosis........ 35 16 
Cerebral vascular accident 31 11 
Cancer (not including 
Pneumonia............. 18 9 
Renal failure .......... 13 8 
10 
Rheumatic heart disease. 9 1 
Complication of peritoneal 
Bleeding ulcer.......... 6 6 
Perforated ulcer......... 2 
Postoperative 
complications......... 2 1 
Pulmonary embolus. . :.. 2 1 
Miscellaneous........... 11 6 


Autopsy rate 46 per cent. 


th 
re. 
ed 
n- 
ur- 
id. 
| 
| 


700 Surgery, Gynecology e Obstetrics » June 1958 


TABLE II.—FATE OF 40 CIRRHOTICS WITH MASSIVE HEMORRHAGE WHO SATISFIED ESTABLISHED CRITERIA 


FOR PORTACAVAL ANASTOMOSIS Total 
Age, color, Total ag 
History No. and sex hemorrhages Dates of bleeding Survival Cause of death Gast 
DEATHS Deaths 
1, N123094 67 WF 2 7/53, 9/53 2 months G.I. hemorrhage nh 
2. N20612 43 C F 2 5/50, 2/53 13 years Hepatic failure oe: 
3. N43236 46 WF 8 6/46, 2/51, 8/51, 11 years G.I, hemorrhage On { 
6/52, 8/52, 2/54, On! 
2/55, 1/57 On: 
: 4, N150567 67 WM 2 4/56, 8/56 5 months G.I. hemorrhage On: 
5. N144692 44WM 2 11/55, 12/55 1 month G.I, hemorrhage On: 
6. N144876 47 WM 2 9/55, 11/55 6 months Unknown Ts 
7. N85403 57 WF 2 4/54, 5/55 13 months G.I, hemorrhage | rhage, 
8. N61432 71 WM 2 3/48, 11/48 8 months G.I. hemorrhage | 
9. N60945 51 WF 3S 9/50, 12/50, 4/51 7 months G.I, hemorrhage anas 
10. N67126 49 WF a 6/53, 10/53, 1/54 7 months G.I, hemorrhage cept 
11, N53415 28 C F 6 3/55, 7/55, 11/55, 19 months G.I. hemorrhage 
3/56, 8/56, 10/56 wav 
12. N40861 38 WM 5 9/46, 5/47, 4/48, 3 years G.I. hemorrhage sami 
8/48, 5/49 hem 
13. N44386 66 W M 2 10/46, 7/49 3 years G.I. hemorrhage | Ir 
14. N33373 53 WM 2 8/49, 1/50 5 months G.I. hemorrhage 
15. N135691 39 C M 1 10/54 8 months ?Hepatic failure repc 
16. N134231 84 WM 2 8/54, 9/54 8 months Unknown | 
17. N123276 55 WM 4 8/53, 8/56, 5 years Cancer lung | 
10/56, 10/56 
18. N125580 45WM 1 1/55 6 months Appendicitis 
with peritonitis 
19. N102793 54C M 1 5/55 9 months Subdural 
hematoma 
20. N104082 38 W F 2 10/51, 8/54 3 years G.I. hemorrhage 
21. N93034 67 WM 3 10/50, 3/51, 9/51 11 months G.I. hemorrhage 
ae 22. N99644 71 WM 6 6/51, 7/53, 2/54, 6 years Carcinoma liver 
ae 7/54, 8/5, 11/56 
: 23. N35244 57 WM 1 11/47 7 years Unknown 
SURVIVALS 
1, N69322 43 WM 8 1/53, 6/53, 7/53, 4 years 
2/54, 11/54, 5/55, 
8/55, 6/56 
2. N82964 45C M 4 12/49, 11/50, 6/52, , 8 years | 
9/52 
3. N92425 42WM 2 3/52, 8/52 5% years 
4. N65392 54WF 5 10/50, 11/50, 12/50, 7 years 
2/51, 10/51 
5. N147221 26 W M 4 12/56, 7/56, 10/56, 1 year 
3/57 
6. N142892 56 WF 3 7/55, 9/55, 11/55 2 years 
7. N133386 65 WM 1 7/54 314 years 
8. N159773 54 WM 2 4/57, 10/57 7 months 
9. N120690 70W™M 2 5/53, 5/57 4 years 
10. N100813 40 WM 2 9/52, 11/52 5 years 
11. N81561 41 WF 1 10/49 8 years 
12. N78391 55WM 1 7/49 8 years 
13. E115337 50 WM 5 10/46, 9/48, 2/50, 11 years 
3/52, 3/54 
LOST TO FOLLOW-UP 
1. N132497 69 WM 3 5/50, 2/53, 6/54 
2. N93109 51 WF 1 9/51 
3. N67008 68 WM 2 8/48, 2/49 
4. N46841 62 WM 4 1/47, 6/48, 9/48, 
2/49 
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TABLE III.—CIRRHOSIS WITH BLEEDING 


Total No. of patients (June 1947 to June 1957)........ 2,377 
No. with massive hemorrhage...........eeeeeeeeeees 507 
Gastric or duodenal ulcer. ......ccccssccccccccces 51 
338 
On eighth 1 


Tris of interest that of the patients dying of gastrointestinal hemor- 
rhage, 86 per cent did so on the first bleeding episode. 
anastomosis on the basis of present-day ac- 
cepted clinical and laboratory criteria will 
survive 5 years and that one-third of this 
same group will die of gastrointestinal 
hemorrhage. 

In a similar study, Palmer and associates 
reported on 48 control patients. Unfortu- 


nately, 24 patients in this group of 48 had 
not bled prior to the start of their series. 


SUMMARY 


1. Of the clinical type of patients seen at 
the San Francisco Hospital, 86 per cent 
with cirrhosis of the liver die after their first 
massive hemorrhage. 

2. The type of patient with the least 
hepatic impairment who survives the first 
hemorrhage has a 30 per cent chance to sur- 
vive 5 years on medical therapy alone. 
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A STUDY OF THE EFFECTIVENESS OF “HIGH PRESSURE” 


CARDIOPNEUMONOPEXY IN MYOCARDIAL 


REVASCULARIZATION 


JOHN F. PRUDDEN, M.D., F.A.C.S., New York, New York 


THis stupy was designed to evaluate the 
effectiveness of systemically arterialized lung 
as a means of myocardial revascularization. 
The various other “‘pexies’” which have 
been used in the past are probably con- 
siderably less vascular than simple cardio- 
pneumonopexy. This latter operation has 
been performed by others without any at- 
tempt to correct the existing arterial pres- 
sure differential between the pulmonary 
and myocardial circulations. This has been 
done despite the conceptual difficulties in 
understanding how blood at a pulmonary 
arteriolar pressure of approximately 20 
millimeters of mercury can revascularize an 
area with a perfusion pressure of at least 60 
millimeters of mercury higher. 

Carter has demonstrated considerable 
protection against experimental left anterior 
descending coronary ligation with simple 
cardiopneumonopexy. However, in the ab- 
sence of an understandable mechanism by 
which such protection could have been 
gained, we regard the effect as due to the 
incompletely understood benefits which fol- 
low nonspecific operative manipulations 
within the pericardium. It is probable that 
this is principally due to intercoronary 
anastomoses, although other possibilities 
exist. 

Bloomer and associates (4) have sought 
to alter the pressure relationships by ligating 
the pulmonary arterial supply to the lung 
segment employed, anticipating that con- 
siderable enlargement of the bronchial 
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vasculature would soon raise the pressure 


in the onlay to a level roughly equivalent | 


to that in the systemic arterial tree. Bloomer 
and his colleagues (3) have published ex- 
tensive experimental data indicating that 
considerable bronchial artery dilatation 
does, in fact, occur following pulmonary 
artery ligation. No data on the experimental 
effectiveness of this method in the preven- 
tion of infarction and mortality consequent 
to experimental left anterior coronary liga- 
tions are yet available. It appears that this 
procedure is at best a rather poor substitute 
for the direct end-to-end subclavian left 
lower lobe pulmonary artery anastomosis 
which we have employed, in terms of the 
vascularity made available to the myo- 
cardium in the lung onlay. On the other 
hand, it has the virtue of being a less major 
operative undertaking; and preferable on 
that score to the one which will be described, 
provided that the desired ends can be 
gained. Finally, it appears that success with 
a direct anastomosis technique would in- 
dicate further evaluation of the pulmonary 
ligation, while failure would signify the 
impracticality of both. Certainly, the ad- 
dition of the variation attendant upon 
bronchial artery dilatation following pul- 
monary ligation makes that maneuver less 
attractive experimentally than direct arterial 
anastomosis. 


OPERATIVE PROCEDURES 


Protective operation. The operation has 
been done (through a left thoracotomy) by 
dividing the left subclavian artery high in 
the chest and rotating the proximal end 
down in order to anastomose it in an end- 
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to-end fashion with the pulmonary artery 
to the left lower lobe of the lung. Next, the 
left anterior two-thirds of the pericardium 
was excised, the residual interior of the 
pericardium dusted with talcum powder, 
and the systemically arterialized lobe swung 
over and sutured to the edge of the remain- 
ing pericardium. The myocardium which 
lay under the lung onlay had previously 
been dusted lightly with talcum powder. 

When the procedure was complete, the 
left ventricle and about a third of the right 
ventricle were surrounded by the lung on- 
lay. The remainder of the ventricular sur- 
face was in contact with the residual right 
posterior third of the pericardium. 

Initial attempts at segmental pulmonary 
resection and epicardiectomy proved im- 
practical owing, respectively, to air leaks in 
the absence of postoperative water-seal 
drainage and to an ineffective and spotty re- 
moval of the epicardium which appeared 
to lay the basis for an increased rather than 
a decreased connective tissue barrier. Tal- 
cum dust was, therefore, employed for the 
stimulation of an initial communicating 
vascular network of granulation tissue be- 
tween the onlay and the myocardium. 

Eighteen dogs were operated upon as 
described and survived the initial procedure. 
The operative mortality rate was 33 per 
cent. Deaths were due to pneumonia, 
atelectasis, and fluid in the left side of the 
chest rather than to anastomotic leaks, any 
evidence of failure of the left ventricle, or 
other direct results of the altered physiologic 
situation. The systemically arterialized seg- 
ment was never either atelectatic or the 
site of any significant pneumonia. This ob- 
servation was in marked contrast to the 
control dogs in which cardiopneumonopexy 
without subclavian pulmonary anastomosis 
had been performed. Water-seal chest 
drainage would have prevented most, if 
not all, of the fatalities. In all instances, 
there was a distinct thrill palpable following 
the opening of the anastomosis, and the 
color of the left lower lobe at that time was 
invariably bright pink. 


An identical procedure was done as a 
control except that the systemic pulmonary 
shunt was not performed. 

The experimental ligation. Many investi- 
gators have performed experimental liga- 
tions much too early following the protective 
procedure. An examination of many pub- 
lications shows that the ligations were car- 
ried out 4 to 6 weeks following the initial 


operation. Therefore, in these studies, an - 


evaluation of the experimental procedure 
was being made at a time when inter- 
coronary anastomoses have been demon- 
strated (in Beck’s backflow measurements) 
to remain significantly dilated following 
nonspecific intrapericardial operations. In 
effect, therefore, the external manipulation 
which has been performed on the myo- 
cardium or upon its vascular system is 
given credit for benefits derivative from the 
widening of the intercoronary vessels—an 
end result which fellows nonspecific trauma 
to the myocardium, but whose mechanism 
of production is not yet clear. The same 
criticism would apply to experimental liga- 
tions made prematurely after coronary 
artery replacement, arterial implantation, 
and reversal of coronary flow, as well as 
after one of the various pexies. 

With these considerations in view, the 
experimental ligations were done after an 
average interval of 20 weeks in the present 
study. The ligations were performed by 
opening the previous left thoracotomy in- 
cision, separating the dense adhesions be- 
tween the systemically arterialized lung and 
the parietal pleura, developing the fissure 
between the middle and lower lobes, and 
coming down on the left atrioventricular 
junction. The left anterior descending coro- 
nary artery was isolated in the fat pad 
which lies just to the left of the pulmonary 
artery, ligated, and divided. It was de- 
liberately not ligated at its junction with 
the circumflex artery because the septal 
branch would then have been inconstantly 
ligated as well; and it was deemed desirous 
to avoid the unnecessary variation which 
would have been so introduced. 
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TABLE I.—THE RESULTS OF LIGATION OF THE 
ANTERIOR DESCENDING CORONARY ARTERY IN 
DOGS WITH CARDIOPNEUMONOPEXY AND SYS- 
TEMIC PULMONARY ARTERIALIZATION 


Interval between 
Dog original operation and 


No. test ligation, wks. Result Remarks 
2 20 Died 
16 Survived 
24 Survived 
10 Survived 
20 Survived 
12 Survived 
8 16 Died 
10 Survived 
GS Survived 
24 Survived 
ee 28 Survived Died next day of 
gastric rupture. 
No change in 
rhythm 
13 $2 Died within The one case with 
20 min- only a few adhe- 
utes sions surround- 
ing the onlay 
20 Survived 
24 Survived 
24 Survived 


Mortality rate of ligation of the anterior descending coronary artery 
in animals with systemic arterialized cardiopneumonopexy, 19 per cent; 
protection rate, 81 per cent; average interval, 20.4 weeks. 


The dogs were observed without any 
manipulation for 20 minutes following ex- 
perimental ligation. If they survived this 
interval, the chest was closed. No dog which 
survived this period of observation sub- 
sequently succumbed. It was necessary to 
exclude 2 dogs from our experimental series 
when it was later discovered at sacrifice 
that a branch rather than the main left 
anterior descending coronary artery had 
been ligated. 

Final exploration and postmortem examina- 
tion. An average period of 38 weeks after 
the experimental ligation, the animals were 
re-explored through the previous incision, 
and the status of the pulmonary onlay 
again assayed. The presence or absence of a 
thrill was noted, the color of the onlay 
was described, and the lung-myocardial 
junction was explored after redevelopment 
of the middle lower lobe fissure as already 
described. As the lung onlay was removed 
from the myocardium, the amount of 
bleeding was carefully observed, particu- 
larly from areas overlying the distribution 


of the left anterior descending coronary 
artery. 

Following this exploration, the endo. 
tracheal tube was clamped and the con- 
tents of the thorax were totally removed 
for examination in the laboratory, and for 
the preparation of microscopic sections. At 
this time the condition of the arterial 
anastomosis, the characteristics of the onlay, 
the presence and size of any infarctions re- 
sulting from the ligation, and the accuracy 
of the coronary ligation were noted. 

In each instance, sections were prepared 
of the lung onlay, normal lung, myocardium 
in the distribution of the left anterior de- 
scending coronary artery, and of the sub- 
clavian pulmonary anastomosis. 

Electrocardiographic examinations. An elec- 


trocardiogram was made on each dog well | 


after recovery from the initial procedure, 
and again 1 week following a nonfatal ex- 
perimental ligation. The preligation ex- 
amination was generally made 2 weeks 
prior to the experimental procedure. In 


addition to the standard leads, Avr, AVL, | 


AVF, and precordial leads were also 
obtained. 


RESULTS 


Experimental ligations. Table I summarizes 
the results obtained when the experimental 
ligations were carried out. It can be noted 
that there was an 81 per cent protection 
rate in these animals, a figure which ex- 
ceeds the 73 per cent protection rate re- 
ported from Beck’s laboratory as a result of 
the Beck I procedures. 

One dog which succumbed on the day 
following ligation has been counted as a 
survivor since there had been no change in 
cardiac function and the dog died of a 
ruptured stomach. 

Electrocardiograms. The electrocardio- 
graphic data were surprisingly nonspecific. 
A cardiologist was asked to interpret the 
tracings made on the animals listed in the 
tables and the 2 inadvertent ‘‘controls” 
without infarction in which the iigation 
proved to be of a primary branch of the 
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left anterior descending coronary artery 
rather than the primary vessel. In both of 
these instances he diagnosed infarction; and 
in 2 dogs with large infarctions the post- 
infarction tracings were considered less sug- 
gestive of infarction than the tracing made 
prior to ligation! This unreliability of the 
canine electrocardiogram is confirmed by 
Wegria, who states that it is due to the in- 
stability of the canine mediastinum which 
permits much greater positional shifting 
than is possible in the human. 

Findings at final exploration and post mortem. 
These findings are reported in Table II. 
The dog numbers in this table refer to the 
same animals as in Table I. 

The outstanding fact to be gathered from 
these data is that in every instance in which 
the experimental animal survived the liga- 
tion, there was an infarction in the distribu- 
tion of the ligated artery; and in every in- 
stance but 2, the infarction was large. 

Furthermore, at the time of exploration 
prior to sacrifice, there was in no instance 
more than a slow ooze from the lung onlay 
at the time of its separation from the myo- 
cardium. It did not prove practical to 
measure this flow under conditions simulat- 
ing the undisturbed situation in the thorax 
prior to sacrifice because of the unusual 
circulatory dynamics.' There was, however, 
no doubt at the time of the final exploration 
that the vascularity in the lung-myocardial 
interface was minimal. 

An important corollary matter was the 
microscopic examination of the pulmonary 
vessels in the onlay which had been under 
direct systemic pressure for a mean interval 
of 57 weeks. Here inconstant findings were 
noted—some sections showing advanced 
pulmonary endarterial hyperplasia, and 
others exhibiting little if any such changes. 
It is believed that the absence of these find- 
ings in some of the animals must have been 
caused by a reduction in arterial pressure 
brought about by the shift in the position 


1The situation produced by the operation was in reality a rapid 
turnover side circuit superimposed on the left ventricular output; 
and the work load of the left ventricle was thereby increased by 
an undetermined amount. 


TABLE II.—INFARCTION SIZE AND INTERVAL BE- 
TWEEN LIGATION AND SACRIFICE IN SUR- 
VIVORS AT FINAL EXPLORATION AND POST- 
MORTEM 


Dog No. Interval, months Infarction size, cm* 
5 7S 24 
11 10 
5.5 12 

Died of overdose of pentobarbital so- 


dium at time of EKG 


Average interval, 9.2 months; average size of infarction, 16 cm.2 

In all instances the anastomoses were patent, a thrill was present, 
the lung onlay graft was bright pink, and the bleeding on devel 
of the lung-myocardial interface was minimal. 


of the left lower lobe when the cardio- 
pneumonopexy was performed. The arterial 
pressure in the onlays was invariably suf- 
ficient to make them all bright pink; and 
the pressure also prevented atelectasis even 
on low endotracheal positive pressure, due 
to a distention of the alveoli resulting from 
capillary dilatation. Because of the in- 
consistency of the microscopic findings, the 
lobes exhibiting the more advanced changes 
are accepted as more reliable examples of 
what systemic artery pressure in the arteries 
of a lung will produce during this period of 
time. 

Figure 1 is an example of the alterations 
so induced. 

Control animals. It was most difficult to 
obtain survivors in the control grouf s, since 
the new position of the lobe in ariably 
caused atelectasis in the postopera ive pe- 
riod. This complication was fatal in 8 of the 
10 controis. In the 2 survivors, the most 
striking difference from the controls was 
the almost complete absence of adhesions 
between the onlay and the parietal peri- 
toneum. There was even less vascularity in 
the lung-myocardial interface than in the 
experimental series; but the infarction pro- 
duced in the 1 survivor of ligation was not 
significantly larger than those seen in the 
presence of a systemic onlay pressure. This 
control series is not large enough to permit 
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Fic. 1. The most severe endarterial hyperplasia 
brought about by systemic arterialization of the left 
lower lobe. Most lobes exhibited less of a change. This 
lobe had been systemically arterialized for 13 months. 
X 160. 


any valid comparison with the experimental 
series; but the fact that the lungs were 
atelectatic in this group and not in the ex- 
perimental series confirms our observation 
that there was a significant arterial dis- 
tention of the alveoli in the onlay of the 
experimental series. The lack of adhesions 
in the 2 dogs ligated was striking in com- 
parison with the dense adhesions invariably 
present in the experimental series. How- 
ever, it would require a much larger num- 
ber of animals before one could conclude 
that this would have been a constant find- 
ing in the control group. 


DISCUSSION 


This study would appear to indicate that 
a juxtaposition of the most vascular tissue 


onlay possible with the myocardium did not 
result in a significant vascularization, either 
through collateral developing prior to ex- 
perimental ligation of the left anterior de- 
scending coronary artery, or by new vessels 
entering ischemic areas after such inter. 
ruption. It is sometimes stated that an ex- 
perimental situation of this sort is not com- 
parable to that which obtains in the clinical 
circumstance of coronary insufficiency, 
Then, it is reasoned, adjacent vascularity 
has an opportunity to replace the primary 
coronary circulation as it is gradually oc- 
cluded. There is no doubt that the ex- 
perimental circumstances here are notstrictly 
comparable to the clinical situation; how- 
ever, it is difficult to comprehend why 
vascularization potential should not be ap- 
parent in the areas immediately adjacent 
to the infarction, if not in the infarcted 
area itself. Certainly, the myocardium of 
the adjacent areas is ischemic following 
ligation, for a patchy fibrosis can be dem- 
onstrated to surround each area of frank 
infarction; and a corona of ischemia exists 
around visibly damaged tissue. One would 
expect that one could demonstrate a rich 
ingrowth of vessels from the onlay in re- 
sponse to the needs of the subadjacent tissue 
in these areas. This has not been observed 
in our experimental material, nor in others 
to our knowledge. Also, although the myo- 
cardium in the center of the infarction is 
entirely replaced by connective tissue, the 
scar tissue also requires blood vessels; and 
one would expect that these would be most 
readily supplied by the immediately ad- 
jacent onlay rather than from the more dis- 
tant healthy myocardium. Such is not the 
case. 

Hannon and Baronofsky have recently 
published interesting data on cardiojejuno- 
pexy in which they state that this procedure 
invoked stable vascular communications of 
arteriolar size between the intestine and 
heart. The mortality rate in 19 dogs in 
which this procedure and anterior descend- 
ing coronary occlusion had been performed 
was essentially the same as that reported 
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for “high pressure’? cardiopneumonopexy 
at 21 per cent (versus 19 per cent in our 
series); however, the coronary occlusions 
were done slowly in stages with the help of 
a Goldblatt clamp. For this reason the con- 
siderably smaller percentage of infarctions 
in their series is not surprising; and the 
mortality figures are not comparable. It is 
important to notice that no cardiac difficulty 
resulted from the occlusion of the superior 
mesenteric artery in their dogs, and no 
urokon could be demonstrated in the heart 
despite good filling of the mesenteric limb 
supplying the onlay graft. It appears likely 
that their survivors lived because of the 
excellent intercoronary anastomoses which 
were derivative from still patent coronary 
vessels. 

One must conclude that, in our prepara- 
tion, the interface between the onlay and 
the myocardium becomes filled with a con- 
nective tissue barrier in the immediate 
postoperative period; and that this barrier 
prevents effective vascular communication 
between the coronary and lobar circulatory 
networks. 

If this is so, then how does one explain 
the remarkably good protection rate which 
this experimental procedure gave? We be- 
lieve that this must remain in the realm of 
speculation at present. Certainly, it was 
convincingly demonstrated that no vascular 
protection was offered under these ex- 
perimental conditions. What alternate mode 
of protection could there be? It is possible, 
although it appears unlikely, that the 
amount of blood available to the ischemic 
area was sufficient to prevent “‘mechanism” 
death (through ventricular fibrillation in- 
duced by marked differential oxygenation), 
but insufficient to prevent infarction. The 
only other mechanism of which one can 
conceive is a mechanical une. This has al- 
ready been suggested by Murray and Allen 
who postulated that the stabilization of the 
injured myocardium brought about by 
various intrapericardial’ procedures played 
a significant protective role against coronary 
occlusion. 


It is concluded that ‘“‘pexies” of various 
kinds cannot be expected to improve the 
blood supply to the myocardium signifi- 
cantly, although definite protection may be 
had by these procedures through other 
mechanisms such as stabilization of the in- 
farcted myocardium. Retrograde flow stud- 
ies would have lent additional sophistica- 
tion to our interpretation of the data; and, 
in their absence, it remains conceivable 
that high pressure cardiopneumonopexy did 
produce some slight increment in total 
myocardial perfusion. However, since this 
increase was invariably incapable of pre- 
venting infarction upon acute occlusion of 
the left anterior descending coronary artery, 
one can presumably conclude that any such 
increase was inadequate to satisfy the cri- 
teria which should attend a_ successful 
operation for coronary insufficiency. One 
need not be hesitant in acknowledging that 
many facets of this problem remain un- 
quantitated when the ligation of the in- 
ternal mammary artery in the second inter- 
space frequently will cause a considerable 
improvement in the symptomatology of pa- 
tients who are known to have coronary in- 
sufficiency ! 

The absence of any demonstrable altera- 
tion in the electrocardiographic tracings 
despite the production of such large in- 
farctions indicates that electrocardiography 
cannot be relied upon in determining the 
presence, size, or location of myocardial 
infarctions.in the dog. It appears that the 
configuration of the thorax and flexibility 
of the mediastinum in the dog is responsible 
for the inaccuracy of the instrument in this 
species. 


CONCLUSIONS 


1. Onlay grafts (‘‘pexies’) of highly 
vascular tissue do not revascularize the 
myocardium to a degree sufficient to pre- 
vent infarction. 

2. The electrocardiogram is not a reliable 
diagnostic instrument for the detection of 
canine myocardial damage, particularly 
after thoracic surgery. 
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EXPERIMENTAL IMPLANTATION OF ARTERIAL 
HOMOGRAFTS INTO THE VENTRICULAR MYOCARDIUM 


DAVID C. SABISTON, JR., M.D., F.A.C.S., and ERIC W. FONKALSRUD, M.D., 


Baltimore, Maryland 


CoRONARY ARTERIAL INSUFFICIENCY con- 
tinues to represent one of the foremost prob- 
lems in medicine. Many investigators have 
explored a variety of procedures in an effort 
significantly to increase the blood supply to 
the heart: Recently, Smith and associates 
reported experimental attempts to vas- 
cularize the myocardium by the implanta- 
tion of arterial homografts from the aorta 
to the left ventricle. They appeared to be 
encouraged by the results obtained and have 
employed the method clinically. 

In the present study an attempt has been 
made to determine experimentally the ul- 
timate fate of arterial homografts, as well as 
prosthetic grafts, with one end anastomosed 
to the aorta and the other placed into a tun- 
nel in the left ventricle. The results of these 
studies constitute the basis of this report. 


METHOD 


Eighteen adult mongrel dogs were used. 
Ether anesthesia was administered through 
an endotracheal tube attached to a mechan- 
ical respirator. ‘The left side of the chest was 
entered through the fourth intercostal space, 
and the thoracic aorta was mobilized for 
several centimeters distal to the origin of the 
left subclavian artery. A curved Potts ar- 
terial clamp was placed on the aorta at this 
point with partial occlusion of the lumen. 
An incision was made into the wall of the 
aorta, and the end of an aortic homograft 
(obtained from a donor dog) was sutured to 
the opening in the descending aorta. The 
anastomosis was performed with an everting 
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suture of No. 5-0 arterial silk. The pericar- 
dium was then opened and a traction suture 
was placed through the apex of the heart. 
An Adson clamp was passed from the apex 
through the mid-thickness of the left ven- 
tricle, emerging at the left atrioventricular 
groove. The free end of the aortic homograft 
was then ligated, and numerous small per- 
forations were cut into the wall. The end of 
the vessel was grasped and drawn into place 
in the ventricular tunnel (Fig. 1). The inter- 
costal and bronchial vessels of the graft were 
tied in the portion of the graft between the 
aorta and the heart, while those within 
the tunnel were left open. The arterial 
clamp on the aorta was then released and 
the graft became distended with blood and 
pulsated actively. In 3 animals a segment of 
nylon prosthesis of the Edwards-Tapp type 
was employed instead of a homograft. The 
pericardium was loosely approximated and 
the chest was closed in layers. The animals 
were then observed until death or sacrifice. 
The hearts were dissected and the grafts in- 
jected with sodium iodide. Roentgenograms 
of the specimens were made. 


RESULTS 


Of the 18 animals studied, 9 died within 
the first 44 days following operation (aver- 
age of 15 days). The causes of death are 
shown in Table I. Eight of the implants in 
this group were homografts and 1 was a 
nylon prosthesis. At autopsy the graft was 
patent in 8 animals and thrombosed at the 
aortic end in 1 (a homograft at 14 days). 
In the remaining animals the period of ob- 
servation ranged from 60 to 180 days (aver- 
age 121 days), and in each instance the graft 
was either partially or totally thrombosed. 
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Fic. 1. 


Fic. 1. Illustration of arterial homograft anastomosed 
to the descending thoracic aorta and drawn into a tun- 
nel in the left ventricle. The intercostal and bronchial 
branches of the aortic homograft remain open in the 
intramyocardial portion and additional perforations 
are made. The graft is ligated at its distal end and su- 
tured to the cardiac apex. 


Fic. 2. Photograph of an arterial homograft implanted 


In 6 of the long term survivors, the throm- 
bosis was found at the aortic end of the 
graft and involved the entire lumen at that 
point. In the distal segment of the graft the 
lumen was found to be partially patent with 
areas of more recent thrombosis (Fig. 2). 
In the remaining 3 animals the graft was 
totally occluded by thrombus from the aorta 
to the end of the implant in the heart. Of the 
2 nylon grafts included in this group, one 
showed thrombosis at the aortic end with a 
partially patent lumen distally, and the 
other showed complete thrombosis. In the 
6 animals in which slight patency was pres- 
ent within the intramyocardial portion of 
the graft, an x-ray film was taken following 
injection of the implant with sodium iodide. 
The films obtained failed to demonstrate 
any communications between the implant 
and the coronary arteries (Fig. 3). 


DISCUSSION 


The concept of revascularization of the 
heart by the implantation of a systemic ar- 


Organized 
thrombus 


Fic. 2. 


into left ventricle. An organized thrombus is present at 
the aortic end with more recent thrombosis in the in- 
tramyocardial portion. 


tery into the ventricular myocardium was 
first introduced by Vineberg (6). He and 
his associates have done much experimental 
work employing the internal mammary ar- 
tery, and they have shown that the vessel 
remains patent and develops communica- 
tions with the coronary arterial circulation. 
These studies have been extended to include 
a number of patients in whom they report 
favorable results (7). Other investigators 
have reported conflicting findings in similar 
experiinental studies. In our laboratory, 
implants of vessels considerably larger than 
the internal mammary artery (common 
carotid) into the left ventricle were found 
to remain patent in a high percentage of 
instances (4). In similar studies on implanta- 
tion of the carotid artery into the right ven- 
tricle, a somewhat lower proportion of the 
implants remained patent (3). Fuquay and 
associates also have reported a high inci- 
dence of patent intramyocardial implants 
with the use of a vessel of large diameter 
(subclavian artery). 
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TABLE I 


vival, Type of 


Lumen of graft at autopsy Autopsy 


1 11 Homograft Patent Purulent 
pericarditis 

2 23 Homograft Patent Pneumonia 

3 8 Homograft Patent Anastomotic 
leak 

4 44 Homograft Patent Sacrificed 


5 150 Homograft Thrombus at aortic end; Sacrificed 
patent at distal end 
6 14 Homograft Thrombus at aortic end; Death of un- 


patent at distal end determined 
cause 
78 Nylon Complete thrombosis Sacrificed 


180 Homograft Thrombus at aortic end; Sacrificed 
patent at distal end 
9 127 Homograft Complete thrombosis Sacrificed 
10 180 Nylon Thrombus at aortic end; Sacrificed 
slight patency at distal 
end 
11. 60 Homograft Thrombus at aortic end; Sacrificed 
slight patency at distal 


end 
12 4 Homograft Patent Empyema 
13 24 Nylon Patent Empyema 
14 70 Homograft Complete thrombosis Sacrificed 
15 2 Homograft Patent Massive 
atelectasis 
16 3 Homograft Patent Pneumonia 


17 116 Homograft Thrombosis at aortic end; Sacrificed 
slight patency at distal 
end 

18 132 Homograft Thrombosis at aortic end; Sacrificed 
slight patency at distal 
end 


In each of these studies the myocardial 
implant represented an artery remaining 
intact at its origin with ligation and division 
at a point distally. ‘The vessel was then im- 
planted into a tunnel in the ventricular my- 
ocardium, and its branches were permitted 
to remain open. Despite the fact that it is 
possible to demonstrate prolonged patency 
of intramyocardial implants of large vessels 
(carotid and subclavian arteries), these ves- 
sels are not as expendable in man as in the 
experimental animal. In an effort to prepare 
a similar implant without sacrifice of an im- 
portant vessel, the suitability of an arterial 
graft as a substitute has been considered. 
Smith and associates recently have reported 
studies concerning arterial homografts and 
nylon prostheses placed between the aorta 
and the ventricular myocardium. They con- 
clude that vascular communications de- 
velop between such grafts and the coronary 
circulation. 


Fic. 3. Injection of patent portion of an intramyo- 
cardial graft with sodium iodide. No communications 
with the coronary arteries are present. 


In the studies reported here, it was found 
that aortic homografts or nylon prostheses 
remain patent up to a period of 44 days. In 
animals attended for longer periods, throm- 
bosis of the graft at the aortic end occurred 
in each instance. In some of the prepara- 
tions partial patency of the intramyocardial 
portion of the graft was observed, and in 
others the thrombosis was complete. Injec- 
tion of contrast media into the implant 
failed to demonstrate evidence of communi- 
cations with the coronary arteries. 


SUMMARY 


1. In an experimental study implants of 
arterial homografts and nylon prostheses 
have been inserted from the aorta to the left 
ventricular myocardium. 

2. These grafts were found to remain pat- 
ent for a period up to 44 days. In animals 
observed for longer periods thrombosis oc- 
curred. 
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3. No evidence of the development of ar- 
terial communications between the graft 


and the coronary arteries could be demon- >: 


strated. 


4. Homografts implanted into the heart * 


appear to behave differently than similar 
implants in which an intact artery is em- 
ployed. 
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AUSCULTATION AS AN IMPORTANT AID TO THE 


DIAGNOSIS OF FRACTURES 


JOHN C. COLWILL, M.D., and ELLIOT H. BERG, M.D., Brooklyn, New York 


ANOTHER CLASSICAL SIGN present in fractures 
must be added to those stated by Watson- 
Jones and others. To the list of local swelling, 
ecchymosis, deformity, crepitus, and local 
bone tenderness must be added osteophony. 
This sign, except for crepitus, is the only one 
which is directly dependent upon the break 
in the bone, rather than the effect of trauma 
upon the surrounding soft tissue. Unlike 
crepitus, or even local bone tenderness, the 
sign is elicited without manipulation at the 
fracture site. 


METHODS AND MATERIALS 


Only a stethoscope and the percussing 
finger are required for the test. In general, 
one subcutaneous bony area distal and one 
proximal to the site of the suspected fracture 
are selected. With the stethoscope over one 
site, the other site is tapped with a force 
similar to that used in percussion of the 
chest. ‘The sound heard is compared to that 
heard over an identical area on the opposite 
extremity. The sites for auscultation and 
percussion may be distally removed from 
the fracture by one, two, or more joints. In 
the case of a fracture, the affected extremity 
conducts a sound of much less intensity and 
pitch than that heard on the compared 
normal side (Fig. 1). 

For fractures of the long bones of the 
upper extremity and of the clavicle, the 
stethoscope is placed over the manubrium 
sterni. For the clavicle or the humerus, the 
olecranon is percussed. To separate a clavic- 
ular fracture from a humeral fracture the 
acromion is tapped while the stethoscope 
is still on the sternum. For radius or ulna, 
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the corresponding styloid process is percussed 
while ausculting over the olecranon process 
or the radial head, or again the sternum 
may be used. 

For the hip, pelvis, femur, tibia, or fibula, 
the stethoscope is placed on the symphysis 
pubis. Percussion over the patella will be 
positive in fractures of the pelvis, hip, or 
femur. Percussion over the anterior superior 
iliac spine will be positive only in cases of 
fracture of the pelvis. For fractures of the 
tibia or fibula the corresponding malleolus 
is percussed. 

At times, in cases of the tibia and fibula, 
or the radius or ulna, auscultation and per- 
cussion must be done at opposite ends of the 
same bone. If not, a false negative is elicited 
because of intact bone conduction over the 
neighboring bone. 


RESULTS 


Table I shows results of the test applied 
to 50 normal patients and to 50 consecutive 
patients with fractures. In every case of 
fracture of the long bones, other than the 
impacted fracture of the head of the femur, 
in which x-ray examination demonstrated 
solid cortical contact, the test was positive. 
In all cases of fracture about the ankle joint 
the test was negative because of difficulty in 
applying the test to fragments on either side 
of the fracture line. In one fractured pelvis 
the test was negative because of adequate 
cortical contact of at least one ramus. 


DISCUSSION 


For some time the phenomenon of altera- 
tion in bone conduction following fracture 
has been known. Its application has been 
referred to as osteophony by Tillmanns. The 
basic principle of the sign is the conduction 
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Fic. 1. Phonogram of 69 year old female with inter- 
trochanteric fracture of left hip taken 1 day after trau- 


of the sound along intact cortical bone. The 
conduction can be transmitted satisfactorily 
across joint surfaces. A complete fracture 
interrupts this conduction by separation of 
the cortical surfaces. Therefore, in the 
case of an impacted abduction fracture of 
the neck of the femur, with cortical contact, 
the conduction is normal and the sign is 
negative. In an impacted fracture of the 
neck of the humerus, when the shaft is driven 
into cancellous bone, the conduction is in- 
terrupted and the sign is positive. 

Because of the difficulty in isolating the 
distal and proximal subcutaneous bony areas 
in fractures of the carpal and tarsal bones 


TABLE I.—RESULTS OF APPLYING TEST TO 50 NOR- 
MAL PATIENTS AND TO 50 WITH FRACTURES 


Sign Sign No. of 
Cases tested positive negative cases 
Fracture of clavicle............. 6 0 6 
Fracture of humerus............ 3 0 3 


Impacted fracture of the 

surgical neck of humerus...... 1 0 1 
Fracture of radius and ulna... .. . 2 0 2 
Fracture-dislocation of shoulder. . 2 0 2 
Fracture of inferior and 


superior rami of pelvis........ § 1 4 
Fracture of acetabulum......... 2 0 2 
Impacted fracture of 

| 0 1 1 
Intertrochanteric fracture 

Fracture of femoral shaft... ..... 4 0 4 
Supracondylar fracture of femur. . 1 0 1 


Compression fracture of 


lateral tibial plateau.......... 0 1 1 
Fracture of tibia and fibula... ... 0 
Fracture of fibular shaft. ........ 4 0 4 
Fracture of medial malleolus 

OFankle (abia) 0 3 
Cases of NO fracture............ 0 50 50 


ma. Microphone was applied over symphysis pubis, 
Percussion of patella on both sides was carried out. 


and the malleoli of the ankle, the sign is not 
easily applicable. 

Since employing this sign the clinical 
diagnosis of a fracture has been made when 
all other physical signs were absent (in the 
case of a fractured pelvis). The sign was 
correctly negative in the presence of marked 
ecchymosis, swelling, local tenderness, and 
deformity (in the case of a contused leg). 
Since the test is carried out at a distance 
from the fracture site, none of these factors 
influence the results. 

The simplicity and rapidity with which 
this test can be applied, even in the case of 
an unconscious patient, make it a necessary 
part of the initial trauma evaluation. The 
accuracy of this sign suggests that it will be 
quite useful in times of mass catastrophe, 
when rapid screening by physical examina- 
tion will be required. 


CONCLUSION AND SUMMARY 


A method of bedside diagnosis of fractures 
by the use of alteration of sound conduction 
through bone, and requiring the stethoscope 
as the only instrument, has been presented. 
Its application in specific fractures has been 
discussed. Its usefulness in mass catastrophe 
triage is suggested. 
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THE GLANDULAR STRUCTURES OF THE CERVIX UTERI 


C. FREDERIC FLUHMANN, M.D., San Francisco, California 


SINCE THE EARLIEST DAYs Of histology over 
100 years ago two concepts have prevailed in 
describing the epithelial structures of the 
cervix uteri. The first, still accepted in all 
modern textbooks, is that they are composed 
of branching tubular glands of the compound 
racemose variety. The second, which found 
several proponents during the middle of the 
last century, is that the cervical mucosa is 
thrown up into numerous folds extending in 
various directions so as to form sinuous pits 
known as ‘“‘mucous follicles’ or ‘‘open 
glands” in contrast to tubular glands. 

This report is based on a study of the 
cervical mucosa by methods which enabled 
a three-dimensional reconstruction of the 
finer epithelial structures. By this means it 
has been possible to demonstrate that neither 
of the explanations mentioned are correct or 
at least complete, and that the basic pattern 
of the epithelium of the cervical canal is a 
complex system of clefts with accessory folds 
and tunnel-like projections. 


PROCEDURES 


The material for study was obtained by 
total hysterectomy which had been per- 
formed for various pelvic lesions not pri- 
marily involving the cervix. In all instances, 
conventional hematoxylin-eosin microscopic 
preparations were available, but this report 
is based on three special procedures: first, a 
visual inspection of the gross surface mark- 
ings of the cervical canal; second, examina- 
tion under a stereoscopic microscope of 
relatively thick sections of the cervix which 
had been cleared in xylol and oil of winter- 
green; third, plastic reconstructions of the 
cervical mucosa prepared from serial mi- 
croscopic sections. 
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1. In 41 cases the surface markings of 51 
unstained and formalin-fixed strips of the 
cervical canal 0.5 to 1 centimeter wide and 
extending from the squamocolumnar junc- 
tion to the internal os were examined under 
a stereoscopic microscope at magnifications 
varying from 7 to 25 or with a simple mag- 
nifying glass. By this means it was possible 
to make sketches or obtain photographs of 
the so-called plicae palmatae. 

2. There were 74 specimens, including 
those just mentioned, from which 719 thick 
cleared sections were prepared although 
some 300 were discarded as unsatisfactory. 
These sections were cut freehand with a 
razor blade after the tissue had been fixed in 
formalin, washed in water, and dehydrated 
in ethyl alcohol 70, 80, and 95 per cent, and 
absolute alcohol. After sectioning at thick- 
nesses varying from 0.5 to 2 millimeters they 
were hydrated by running through the same 
solutions in the reverse order. The staining 
was done lightly by immersion in Mayer’s 
hematoxylin 1 per cent. The fixation and 
clearing were then accomplished by placing 
the sections for from 24 to 48 hours in ethyl 
alcohol 70, 80, and 95 per cent, absolute 
alcohol, xylol, and oil of wintergreen. They 
were kept in mineral oil and also examined 
in oil under a stereoscopic microscope. 

3. Nine series of serial sections, totalling 
over 2,500 preparations, were made from 6 
additional specimens. They were chosen to 
include both nulligravidas and women who 
had borne children, and the ages of the pa- 
tients were 27, 30, 36, 43, 49, and 51 years. 
The details of this part of the study have 
been reported by Fluhmann and Dickmann 
(2). The tissues were embedded in paraffin 
and the serial sections were cut at a thickness 
of 8 microns and stained with hematoxylin- 
eosin. Either drawings with a microprojector 
or photomicrographs were made of every 
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Fic. 1. Surface markings, or so-called plicae palmatae, 
of the cervical canal. There is no recognizable attempt at 
a pattern of arborization. The external os is to the right. 
The faint vertical lines in the upper right corner of ‘‘d’’ 
are due to surgical clamp. a and b, Patient aged 54 
years, gravida 1, para 1; c, patient aged 51 years, 
gravida 2, para 2; d, patient aged 32 years, gravida 4, 
para 3. X2.8. 


second or fourth section. Outlines of the 
epithelial structures in these sections were 
then copied with India ink on rectangular 
sheets 5 by 7 inches and 0.030 inch thick of 
a clear plastic material (cellulose acetate). 
When these sheets with the tracings were 
superimposed a transparent plastic recon- 
struction was obtained which presented to 
view the course of the various epithelial 
formations of the cervical mucosa. 


SURFACE MARKINGS OF THE CERVICAL CANAL 


The grossly visible folds of the cervical 
mucosa have held little interest in recent 
years, but when mentioned in current text- 
books they receive the classic description 
which has been in vogue for over 100 years. 
They are knownas the “‘plicae palmatae’”’ and 
are stated to consist of from 1 to 4 longi- 
tudinal folds or rugae from which emanate 
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smaller accessory folds directed obliquely | 


toward the internal os. Their general pattern 
is said to resemble the trunk and branches of 


a tree and hence they also acquired the name _ 


of ‘tarbor vitae.”’ Some of the older authors 
attributed considerable importance to these 
folds because they were supposed to allow 


for the stretching of the mucosa which ac. © 


companies the dilatation of the cervix during 
labor. Tyler Smith in 1855, for example, 
wrote that ‘‘another purpose served by the 
reduplications of the mucous membrane of 
the cervix uteri is . . . the dilatation of the 
cervix uteri during labor, without lacera- 
tion. In pregnancy, the cervix uteri is en- 
larged and unfolded considerably by the 
processes of growth, and in this enlargement 
the rugae take part; but nevertheless, at the 
time of parturition, a large amount of dis- 
tension takes place during the passage of the 
fetus. Without some such provision as that 


offered by the rugae of the cervix, laceration | 


of the mucous membrane would be a fre- 
quent occurrence.” 

The folds have their origin in embryonic 
life and at first they also involve the body of 
the uterus. In time, however, they become 
limited to the cervical canal and Hunter has 
described the appearance of longitudinal 
and transverse folds forming broad swellings 
which project into and fill the lumen of the 
cervix. In an effort to accommodate them- 
selves in the available space they assume an 
oblique direction and Hunter believed that 
they are the forerunners of the plicae pal- 
matae. They are well developed in the 160 
millimeter fetus. 

Since the present study shows that basical- 
ly the cervical mucosa is composed of in- 
numerable clefts the grossly visible plicae 
palmatae bear a close relationship to this 
construction. The folds serve to form grooves 
which extend through the depth of the 
mucosa either as single structures or as more 
extensive depressions from which originate 
finer clefts. 

However, examination of 51 specimens of 
the cervical canal indicates that a regular 
pattern of arborization is nonexistent. There 
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js a great dissimilarity in the configuration 
of the folds and grooves and no consistent 
arrangement could be determined. The ac- 
companying photographs (Figs. 1 and 2) 
demonstrate this divergence. In the first 
place it is noted that the grooves vary in 
length, width, and depth. They may extend 
for as little as fractions of a millimeter to as 
much as 1.5 centimeters, as in the longi- 
tudinal grooves in Figure 1d. In width they 
may merely be of microscopic dimensions or 
measure up to 1 millimeter as in the pro- 
nounced divisions between the transverse 
folds in Figure 2c. Their depth was deter- 
mined from microscopic sections and reached 
a maximum of approximately 3 millimeters, 
namely the depth of the whole mucosa. 

The inconsistency of the pattern of the 
folds and grooves is illustrated in Figures 1 
and 2. In some cases, as in Figure 1a and b, 
the surface is quite smooth and there are 
only very faint shallow grooves or small de- 
pressions. Others, as in Figures 1b and c and 
2d, are very pronounced oval or globular 
projections with deep irregular pits between 
them. Some attempt at regularity is seen in 
Figure 2c where there are deep transverse 
clefts and Figure 1d with less marked longi- 
tudinal markings, but these types are unu- 
sual. Especially noteworthy are circular or 
oval pits of varying size, and in Figures 1b 
and c one is struck by the appearance which 
suggests the existence of broad-based poly- 
poid protrusions. Although at times, as in 
Figure 2d, there is a relatively large pit from 
which arise a number of irregular grooves, it 
is significant that each fold or cleft is an 
independent unit and there is no uniform 
branching or attempt at any sort of com- 
munal arrangement. 


SIMPLE AND COMPOUND CLEFTS 


The thick cleared specimens and the re- 
constructions on sheets of cellulose acetate 
allow a _ three-dimensional view of the 
epithelial structures of the cervix uteri. They 
clearly demonstrate that there are no tubu- 
lar glands which descend from the surface 
and divide in a compound racemose manner. 


Fic. 2. Surface markings, or so-called plicae palmatae, 
of the cervical canal. The external os is to the right. a, 
Patient aged 49 years, gravida 2, para 1; b, aged 30 years, 
gravida 2, para 2; c, aged 43 years, nulligravida; d, aged 
27 years, gravida 4, para 4. X2.8. 


On the contrary, the large numbers of tubu- 
lar structures which appear in almost all 
isolated sections of the cervical mucosa are 
seen to be segments of irregular passages or 
tunnels which run a course more or less 
parallel to the surface. They end blindly at 
one extremity and their origin can be traced 
to a cleft or groove which pierces the surface 
mucosa. 

The basic structure of the cervical epi- 
thelium consequently is not a tubular gland 
originating at the surface but a cleft or 
groove (Figs. 3, 4, and 5). These clefts vary 
greatly in size and complexity. Some are 
simple crevices in the cervical mucosa, but 
the majority have complicated characteris- 
tics and may be termed “‘compound clefts.”’ 
The more pronounced correspond to the 
grooves between the plicae palmatae but 
many finer clefts arise from them. They ex- 
tend in longitudinal, transverse, and oblique 
directions in regard to the cervical canal but 
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Fic. 3, Thick cleared section of cervix uteri, illustrating 
a series of deep clefts with accessory folds, lateral ex- 
tensions, and associated tunnels. The two clefts to the left 
show union of opposing walls with partial obliteration, a 
process which may be involved in the formation of 
tunnels. The surface presents many papillary protrusions. 
From a patient aged 36 years, gravida 1, para 1; preg- 
nancy 14 years ago; hysterectomy for uterine myomas and 
adenomyosis, Photograph taken with section immersed in 
mineral oil. X5.4. 


the transverse seem to predominate. They 
may penetrate the whole depth of the mucosa 
for a distance of 3 millimeters, but many are 
more superficial. ‘The smaller clefts originate 
either from the grooves between the plicae 
or from the surface and may vary from 100 
microns to 1 or more millimeters in length 
and from 30 to 70 microns in width. Each 
cleft is an independent unit and although 
they run in all directions they do not cross 
one another nor do they divide in their 
linear course. 

The compound clefts present many com- 
plicated features, but these may be simplified 
for purposes of description. Although almost 
all present a single crevice occasionally a 
cleft may bifurcate and continue downward 
as two branches. The walls are very irregular 
and present numerous folds and papillary 
projections. These protrusions are not only 
seen at the surface (Fig. 3), but may appear 
at lower levels in the deeper structures. They 
themselves are strong evidence in favor of 
clefts as it seems unlikely that they would 
develop in narrow tubular glands. Just as 
the deeper grooves between the plicae give 
rise to finer clefts, many of the clefts them- 
selves are extended laterally by accessory 


clefts. ‘These secondary formations are al- 
most always smaller than the primary clefts 
but since they are also subject to the same 
variations they add greatly to the complexity, 

The most striking features of the compound 
clefts are the tubular tunnels or passages, 
These structures are very numerous and ina 
single section of the cervical mucosa they 
may cover a whole microscopic field and no 
opening to the surface is apparent. However, 
their connection with a cleft always can be 
demonstrated provided a sufficient number 
of serial sections is followed. The tunnels ex- 
tend in a more or less straight line, and in 
only one of two directions, that is, either 
downward or longitudinally in the same 
lineal course as the cleft of their origin. In 
the latter case they are parallel to the sur- 
face although obviously at different levels 
(Figs. 3, 4, and 5). 

The majority of the tunnels arise from one 
or both extremities of the compound clefts 
and may be compared to the extended 
fingers of the hand. Often only 1 or 2 pro- 
trude but there may be as many as 12 or 
more from a single cleft. The individual 
tunnels themselves never divide into distinct 
branches as with compound racemose glands. 


Fic. 4. Thick cleared sections of cervix uteri. a, Chiefly 
tubular tunnels parallel to the surface. b, Several clefts 
with characteristics mentioned in legend of Figure 3. 
Photograph taken with section immersed in mineral oil. 
a, From a patient aged 44 years; nulligravida; hysterec- 
tomy for uterine myomas. b, From a patient aged 42 
years; nulligravida; hysterectomy for uterine myomas. 
X3.1. 
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The accessory clefts also may give rise to 
tunnels which may be seen running along- 
side or beneath the primary cleft. The 
tunnels vary greatly in outline and dimen- 
sions. They may be small circular tubes or 
larger indented and irregular oval and 
elongated structures. They may be so short 
as to be merely a small pouch but at times 
they are even longer than the cleft of their 
origin. They all end blindly and it is likely 
that when their source at a cleft becomes 
closed they give rise to nabothian follicles. 
This theory is supported by the fact that in 
a number of instances of relatively long 
distended tubes both ends were closed and 
the lining consisted of flattened low cuboidal 
epithelium. 

The main features of the clefts may be 
demonstrated by the use of the outline 
tracings of the serial sections which were 
used in making the plastic reconstructions. 
Figure 6 was prepared employing every 
eighth section so that the distance between 
each drawing is 64 microns, from outline 1 
to 12 it is 768 microns, while the width of 
each drawing is of 310 microns. The area 
represents the side of a plical fold and to the 
left of each outline is a deeper groove which 
was grossly visible. The clefts are directed 
obliquely downward, and are relatively 
small, for example D in outline 2 measures 
only 220 microns in depth. Seven clefts, 
labeled A to G, are shown, but A is near the 
edge and is not complete. Clefts E, F, and G 
are very small and merely represent small 
grooves which terminate in small tunnels 
under the surface. For instance, G is seen as 
a small cleft in outlines 9 and 10 but in the 
preceding 6, 7, and 8 it appears as a small 
tubular extension. Cleft B is seen in all 12 
sections and shows an irregular outline with 
accessory folds but in this case there are no 
tunnels arising from it. This cleft was followed 
for 136 sections, namely, for over 1 milli- 
meter in length. The structure C is of ap- 
proximately the same length but in outlines 
1 to 8 it appears merely as a number of 
irregular tubular passages which are parallel 
to the surface and the cleft opening is seen 


Fic. 5. Thick cleared sections of cervix uteri, illustrating 
irregular clefts and tunnel-like passages. Photographs 
taken in air and with direct illumination. Autopsy speci- 
men from a woman aged 24 years with chorioepithelioma 
uteri and generalized metastases, and who had been 
treated with daily massive doses of stilbestrol. X 3.1. 


from 9 to 12. Cleft D is of interest in view of 
the many tunnels with which it is associated. 
The open cleft is visible in outlines 1 to 9, 
but in the latter there is 2 inere dent in the 
surface and below this there are 12 or more 
tunnels of varying size which diminish in 
number in the succeeding outlines 10 to 12. 

In preparing the outline drawings for 
Figure 6 at this magnification it was neces- 
sary to use relatively thick lines so that the 
details of the epithelial lining could not be 
shown. They are, however, demonstrated in 
the 2 photomicrographs of Figure 7 which 
were used for plastic reconstruction. 

Figure 8 is reproduced in order to show 
the appearance of the clefts when sections 
cut parallel to the surface were employed. 
This photomicrograph is of the one hun- 
dredth section down from the surface. Figure 
9 presents 3 interesting photomicrographs 
which were employed for making a plastic 
reconstruction of the epithelial structures of 
the cervical mucosa. It demonstrates that 
although a single section (in this case there 
were 16 such consecutive preparations) may 
have the appearance of numerous gland-like 
structures formerly interpreted as compound 
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Fic. 6. Tracings of epithelial structures made from photographs of serial sections of the cervix 
uteri. Each outline represents every eighth section. The distance between each outline is consequently 
64 microns, and from 1 to 12 it is 768 microns, From a patient aged 27 years, gravida 4, para 4; 
hysterectomy for chronic salpingitis with hematosalpinx. Reduced 4/7 from a magnification of 22.5. 


racemose glands they can be traced to actual 
clefts if a sufficient number of serial sections 
is followed. 


THE MORPHOGENESIS OF THE CERVICAL CLEFTS 


A consideration of the origin of the clefts 
and tunnels suggests two possibilities. The 
first, which undoubtedly will appeal to our 
habit of associating the cervix with tubular 
glands, is that they result from invaginations 
of the epithelium. In other words, the clefts 
of the cervix gradually evolve from small de- 
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pressions which burrow into the stroma some- 
what as do the glands of the endometrium. 
The second possibility, which I should like 
to emphasize, is that the clefts do not de- | 
velop from invaginations but from a com- | 
plicated process of exophytic growth. In this 
case attention is not directed to the grooves 
but to the folds of the epithelium and stroma 
which form their walls. The behavior of the 
cervical epithelium during fetal life, in the 
newborn, and in children up to the age of 
the menarche strongly supports this thesis. 
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The embryologists have described the ap- 
pearance in very young embryos of longi- 
tudinal folds of the epithelium which at first 
involve both the corpus and the cervix. In 
time they become limited to the cervix and 
both transverse and oblique folds are added 
to the longitudinal. Hunter considered them 
as forerunners of the plicae palmatae, and it 
seems likely that they also are the precursors 
of the cleft system of the finer glandular 
structures. I have previously shown (1) that 
the formation of these folds is well advanced 
in the fetus during the third trimester of 
pregnancy. In the later weeks of intrauterine 
life a secondary growth of the cervical 
mucosa is superimposed on this system of 
folds and grooves and its maximal intensity 
is reached in the newborn at term. This 
process is a response to endocrine stimula- 
tion and one of its characteristics is a great 
proliferation of the epithelial cells so that as 
they increase in number they are thrown up 
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Fic. 8. 


Fic. 7. Two of the photomicrographs used to prepare 
outlines reproduced in Figure 6. a, Original for tracing 
7 and, b, for tracing 9 in Figure 6. The lettering B, C, 
and D is for the corresponding cleft structures. X23. 

Fic. 8. Photograph from a series of horizontal sections 
of the cervical mucosa. It is the one hundredth section 
(800 microns) from the surface, and illustrates a number 
of clefts with folds and papillary outgrowths. The isolated 
gland-like structures actually are “tunnels” and all could 
be traced to the clefts at various levels. Patient aged 30 
years, gravida 2, para 2; hysterectomy for irregular 
uterine bleeding for which no histopathologic explanation 
was found. X15.9. 


into innumerable small protuberances vary- 
ing from minute projections to actual papil- 
lae, folds, and finger-like processes. With the 
birth of the baby and the disappearance of 
the maternal hormones there is a regression 
of the cells but the major mucosal folds persist 
and they are accompanied to a greater or 
lesser extent by the secondary folds and 
papillary outgrowths. 

This system of folds with their accessory 
outgrowths offers a valid explanation for the 
original production of the clefts characteristic 
of the adult cervix, and the process no doubt 
is intensified with the increased hormonal 
activity of the menarche and the early years 
of menstrual life. It now becomes necessary 
to explain the mechanism which produces 
the tubular tunnels or passages and in this 
connection it is important to point out that 
these do not appear until the age of the 
menarche. It seems very likely that the 
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Fic. 9. Three photomicrographs of serial sections of the 
cervical mucosa 24 sections (192 microns) apart. a, Large 
numbers of irregular structures which formerly were in- 
terpreted as segments of curved and branching tubular 
glands extending down from the surface. Actually, how- 
ever, they run lengthwise more or less parallel to the 
surface. b and c, Demonstrate that they originate from 2 
compound clefts which in this case pierce the mucosa in 
an oblique direction. The 2 clefts are visible in 124 sec- 
tions, a distance of almost 1 millimeter. The appearance of 
“tunnels” in ‘‘a” is present in 16 sections (108 microns) of 
the structure on the left, while similar structures seen in 
*‘a” and ‘b” of the cleft on the right are found in 56 sec- 
tions (448 microns). Attention is also directed to the 
papillary projections and folds at the surface in the 3 
photographs and within the cleft on the left in ‘‘c.” 
X 12.75. 


clefts with their irregular folds and out- 
growths undergo a process by which oppos- 
ing walls become adherent and that the 
tunnels result from this partial obliteration 
(Fig. 3). The close relationship between 
tunnels and clefts strongly suggests that at 
one time they form part of the same struc- 
ture. This is seen in the direction which the 
tunnels assume for they are always found 
following the same linear course as the clefts 
of their origin, and they do not branch. Also 
impressive is a frequent finding, for example 


cleft D in Figure 6, 5 to 9, and Cin Figure 6, 
11 and 12, where the cleft becomes reduced 


to a mere indentation at the surface while 


the tunnels run parallel and directly below, 
It is probable that further light on this aspect 
of the problem will come when changes of 
the maternal cervix in pregnancy also have 
been studied by three-dimensional methods, 


DISCUSSION 


It is not likely that the acceptance of 
simple and compound clefts in lieu of tubular 
racemose glands as the basis of the glandular 
structure of the cervical mucosa will affect 
our fundamental concepts of disease of the 
cervix uteri. Yet, it does have a direct 
bearing on our further understanding of at 
least four phases of gynecologic pathology. 

1. In the first place, it emphasizes the 
differences between the epithelium of the 
endocervix and the endometrium, both as to 
their development and anatomy. 

The endometrium in the newborn child is 
composed of cuboidal cells and the glands- 
to-be are represented by small invaginations 


of the surface. The cells themselves are com- | 
pletely devoid of secretory activity as evi- 
denced by a lack of staining with periodic | 


acid leucofuchsin. The cervical epithelium 
at this age, on the other hand, shows tre- 
mendous proliferative and secretory activity. 
The cells are of a high columnar type, filled 
with a secretion which takes special stains, 
and there is a marked production of com- 
plicated folds and accessory outgrowths. 

In the adult, the endometrium has be- 
come a highly specialized tissue with charac- 
teristic tubular glands and a stroma which 
responds to stimulation by the ovarian 
hormones during the varying phases of the 
menstrual cycle. The glands are lined by 
columnar cells distinct from those of the 
surface. The endocervical mucosa, however, 
does not have specialized tubular glands, but 


it is composed of innumerable small and’ 
larger clefts with their characteristic acces 


sory folds, papillary outgrowths, and tunnel: 
like protrusions. These, moreover, are lined 
by a columnar epithelium with the same 
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histologic characters and potentialities as 
the surface cells of the cervical canal. This 
observation was made many years ago and 
led Pouchet and Tourneux to speak of 
“diverticula” of the cervical epithelium 
when discussing the plicae palmatae and the 
so-called ‘‘open glands” of those days. 

The possibility of an embryonic origin for 
the cervical mucosa distinct from a muel- 
lerian source must be kept in mind. The 
behavior of this tissue in many ways is more 
like that of the vagina than of the endo- 
metrium. Robert Meyer, moreover, definite- 
ly showed that at one stage urogenital cells 
invade not only the vagina but most of the 
cervical canal. We also cannot help but be- 
lieve that the picture of the clefts with their 
accessory folds and tunnels is much more 
reminiscent of the paraurethral glands 
described by Huffman than of any endo- 
metrial formation. 

2. Several attempts to determine cyclic 
changes in the cervical ‘“‘glands” have been 
made but with contradictory results. Since 
the clefts must be an essentially permanent 
anatomic system it seems that such modifica- 
tions under endocrine stimulus are improb- 
able. Any cyclic variations must appear just 
as readily in the surface epithelium as in the 
deep structures which have the same histo- 
logic properties. 

3. Although the cervix uteri has been 
grouped as a glandular organ, it has seemed 
remarkable that only some 5 per cent of its 
cancers are of an adenomatous type. The 
fact that the cervix does not have tubular 
glands in its normal make-up gives a ready 
explanation for this incidence, and the 
origin of adenocarcinoma of the cervix must 
be explained on some other basis. 

4. The finding that the normal structures 
of the cervical mucosa probably result from 
a basic property of this tissue to develop out- 
growths is significant in the light of its com- 
mon pathologic changes. As the epithelial 
cells proliferate, they are no longer con- 
tained in a straight line but force themselves 
outward to form folds and papilla-like pro- 
trusions. This process is quite likely a charac- 


teristic of urogenital derivatives and I have 
been able to reproduce such growths in the 
vaginas of rats treated for long periods of 
time with a mixture containing estrogen, 
progesterone, and testosterone. In the hu- 
man cervix the same pathologic exophytic 
process is constantly observed in granular or 
papillary erosions and polyps and is probably 
the basis for the epithelial proliferation 
characteristic of normal gestation. 


CONCLUSIONS 


The plicae palmatae of the cervix uteri do 
not show a regular pattern of arborization. 
The folds run in longitudinal, transverse, 
and oblique directions and form a very 
irregular arrangement of grooves which may 
penetrate the whole thickness of the mucosa. 

The basic pattern of the epithelium of the 
cervix uteri is of multiple grooves formed by 
the plical folds and of innumerable finer 
irregular clefts arising from them. The 
tubular structures formerly described as 
glands descending from the surface and 
dividing into irregular branches actually are 
straight tunnels which course parallel to the 
surface and originate from the extremities or 
the lower limits of the clefts. 

It is suggested that this system of com- 
pound clefts is derived from epithelial folds 
which first appear in the embryo and that 
they represent a fundamental property of 
the cervical mucosa to undergo exophytic 
proliferation. 
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SIMPLE EXCISION OF THE UNATTACHED 


LAMINA FOR SPONDYLOLYSIS 


EDWIN M. TODD, JR., M.D., Long Beach, California, and 


W. JAMES GARDNER, M.D., F.A.C.S., Cleveland, Ohio 


IN sPONDYLOLYsIs and spondylolisthesis there 
is increasing evidence that the backache 
and leg pain are due not to instability of 
the lumbosacral joint as has been generally 
believed, but to the abnormal mobility of 
the unattached lamina. For this reason, the 
removal of the unattached lamina is begin- 
ning to replace the various techniques of 
spinal fusion in the treatment of this con- 
dition. 

The term “‘spondylolysis”’ in its broadest 
sense infers a dissolution of any part of a 
vertebra, but common usage has restricted 
the term to a defect in the isthmus or pars 
interarticularis (Fig. 1). The term is a poor 
one since the bony defect undoubtedly is 
due to aplasia rather than to dissolution. 
Spondylolisthesis is spondylolysis in which, 
as a result of the lack of anchorage normally 
supplied by the inferior facets, there is a 
forward displacement of the body of the 
defective vertebra on that of the one below. 
Prespondylolisthesis has been used by a few 
authors to describe spondylolysis, but such 
a label is unwarranted since vertebral body 
displacement is not an invariable or even a 
prevailing consequence of the osseous defect. 
There is much unsubstantiated speculation 
in this respect, yet it is the exception rather 
than the rule to observe progressive dis- 
placement, regardless of whether displace- 
ment already has been demonstrated. Fri- 
berg in a study of 142 conservatively man- 
aged spondylolisthetic patients found mini- 
mal further tilting or slipping in only 10 
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cases, and there was no correlation between 
this movement and the symptoms. He found 
the functional results in 44 fused cases only 
slightly better than those in the conserva- 
tively managed series. 

In the absence of forward slipping (olis- 
thesis) the diagnosis frequently is overlooked 
since the isthmus defect usually is not ap- 
parent in standard anteroposterior and 
lateral roentgenograms of the lumbosacral 
spine. When oblique views are made, 
spondylolysis emerges as a significant en- 
tity in the differential diagnosis of low-back 
pain and sciatica. ‘The incidence of the bony 
defect, without regard to symptoms, was 
studied by Willis. In examining 1,520 
human skeletons he found a pars inter- 
articularis defect in 5.09 per cent. 


LITERATURE 


In 1880 Neugebauer in his classic presen- 
tation of 101 cases of spondylolisthesis de- 
scribed the defect of the lamina and postu- 
lated that it may be due to defective os- 
sification or to primary fracture of the pars 
interarticularis. These hypotheses became 
the subject of rather heated discussion by 
Lambl (1885), his former professor, who 
formulated the theory that ‘‘primary hy- 
drorrhachis” was the etiologic factor, and 
by Herrgott in 1883 who contended that 
inflammatory changes secondary to trauma 
resulted in the solution of bony continuity. 
Controversy on the subject has periodically 
erupted in the literature ever since. It is 
not the purpose of this communication to 
consider the matter of pathogenesis but it 
seems significant that this defect is largely 
confined to the vertebra that is commonly 


the | 
In 
spon 
: amir 
| with 
4 relat 
of di 
clud 
Juml 
the 
desc 
sym 
| 
dire 
path 
tom: 
lam 
or fi 
the 
necl 
issu 
rhas 
} 
and 
: spor 
: gest 
witl 
in ¢ 
evo) 
: enti 
whi 
tion 
firn 
foul 
a | cou 
the 
oft 
| inte 
the 
ung 
| con 
| lagi 
rou 
In 


Todd and Gardner: SIMPLE EXCISION OF UNATTACHED LAMINA FOR SPONDYLOLYSIS 725 


the seat of congenital anomalies such as 
spina bifida occulta. 

In 1931 Chandler reported 18 cases of 
spondylolysis. All patients had been ex- 
amined because of low-back pain with or 
without associated leg pain. Olisthesis was 
present in 11 cases. There was no apparent 
relationship between the presence or degree 
of displacement and the symptoms. He con- 
cluded that the stability and strength of the 
lumbosacral articulation are impaired by 
the presence of such defects but did not 
describe the mechanism for production of 
symptoms. 

It remained for Kleinberg in 1939 to 
direct attention to the precise site of the 
pathologic condition responsible for symp- 
toms in most cases. He pointed out that the 
laminar defect in spondylolysis of the fourth 
or fifth lumbar vertebra is close enough to 
the sciatic nerve so that when the con- 
nective tissue that bridges the bony hiatus 
is subjected to an injury the resultant hemor- 
rhage and edema may extend to and ir- 
ritate the nerve. 

Caldwell in 1944 advocated exploration 
and decompression of the nerve root in 
spondylolisthesis with sciatica, and sug- 
gested that removal of the unattached lamina 
with its inferior articulating processes might 
in certain cases be all that is required. 

Out of these significant musings, there 
evolved a clearer concept of the pathologic 
entities involved and the mechanisms by 
which symptoms develop. The investiga- 
tions of Briggs and Keats (1947) lent con- 
firmation to previous speculation. They 
found that the irritative focus lay along the 
course of the nerve root as it curves around 
the medial and inferior aspect of the pedicle 
of the involved vertebra to pass through the 
intervertebral foramen. They recognized 
the necessity for complete removal of the 
unattached lamina and its pseudoarthrosis 
consisting of a poorly defined fibrocarti- 
laginous mass that merges with the sur- 
rounding ligaments and compromises in 
varying degrees the underlying nerve root. 
In cases of leg pain they advocated unroof- 


Fic. 1. A surgically removed specimen (Case 5) beside 
a normal vertebra; line indicates the location of the bony 
defect. 


ing the foramen and carefully exploring the 
nerve roots laterally. Their operation was 
completed with a standard bonechip fusion 
in all 18 cases presented. This work is a 
significant contribution in the long quest 
for a solution to this problem. 

Adkins (1955) described from his own 
operative experience the normal and path- 
ologic relationships of the structures in- 
volved in spondylolisthesis. Three of his 
patients, because of advanced age, were 
treated by simple decompression without 
any attempt at fusion. Relief was immediate 
and complete in each case, but he was ap- 
palled by further slipping in 1 instance al- 
though there were no associated symptoms. 
Adkins postulated that postoperative recur- 
rence of leg pain may be caused by involve- 
ment of the nerve root in the dense fibrosis 
that follows an extensive operation within 
the spinal canal, and acknowledged that 
this, of course, would not be affected by 
local arthrodesis of the spine. His observa- 
tions suggest that the solution of the problem 
of recurrent leg pain is more likely to lie 
in the direction of effective methods of 
preventing or reversing the process of 
fibrous tissue formation than in the per- 
fection of a fusion technique. 
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TABLE I.—DATA ON 15 PATIENTS WHO UNDERWENT OPERATION FOR SPONDYLOLYSIS 


Case Age, 
No. Sex Employment 
1 M 28 Laborer 
2 M 39 Carpenter 
5 M 49 Salesman 
4 F 34 Housewife 
5 F 43 Housewife 
6 F 37 Schoolteacher 
7 M 50 Broker 
8 F 50 Housewife 
9 M 49 Factory foreman 
10 F 37 Housewife 
11 M 59 Electrician 
12 F 29 Housewife 
13 M 60 Executive 
14 M 37 Machinist 
15 F 56 Rooming house 


Days in 
hospital 
Level of —— Olisthesis, Date of after 
defect grade operation operation Results 
L5 0 6-29-54 9 Good 
L5 I 8-10-54 10 Excellent 
L5 I 10- 1-54 10 Excellent 
L5 0 10- 7-54 11 Fair 
L5 0 10-15-54 8 Excellent 
LS II 11-17-54 10 Fair 
L5 I 11-22-54 14 Excellent 
5 II 4- 7-55 15 Good 
LS I 5- 4-55 10 Good 
L5 I 6- 1-55 28 Excellent 
£5 Il 6- 2-55 9 Fair 
r5 0 8-15-55 10 Excellent 
L4 1 a 8-29-55 9 Good 
L5 I 9- 7-55 9 Excellent 
L5 II 10-11-55 9 Poor 


The fifth lumbar vertebrae were transitional in Cases 2 and 5, and in both instances spina bifida occulta was present. In Case 5 the isthmus 
defect was unilateral. Spina bifida occulta also was present in the fifth lumbar vertebra in Case 9, and, without apparent relation to symptoms, in 


the first sacral vertebra in Cases 1 and 6, 


Woolsey in 1954 and Gill, Manning, and 
White in 1955, in concurrent independent 
investigations, questioned the rationale of 
the concept of instability at the lumbosacral 
junction as the cause of the symptoms. They 
wondered at the persistent insinuations of 
significant progressive slipping in adults 
having spondylolysis, despite documentary 
evidence to the contrary. They supplanted 
the prevailing concepts of the mechanism 
of symptoms with their own which were 
based on their observations made during 
operation. They attributed low-back dis- 
tress to traction on surrounding ligaments 
and dura by movement of the loose lamina; 
and radiation of pain to the leg to direct 
pressure on the nerve root by the fibro- 
cartilaginous mass that invariably. sur- 
rounds the false joint. In some cases rocking 
of the unstable lamina was observed to 
exert traction on nerve roots passing to the 
lower vertebral level. To support their 
views, these investigators described favor- 
able results in series of cases in which the 
operation consisted of simple removal of 
the unattached lamina and decompression 
of the nerve roots. Gill and his associates 
mentioned spinal fusion only to condemn 
it as an unnecessary and often complicating 
procedure. 

In view of the steadily accumulating 
evidence that the symptoms are due to the 


false joint at the bony defect we agree that 


it does not seem reasonable therapy to 
insert a bone graft that may serve to super- — 


impose one pseudoarthrosis on another, 


PATHOLOGIC ANATOMY 


In all patients upon whom we have > 
operated for spondylolysis, there has been | 
a poorly delimited fibrocartilaginous mass 


surrounding the pseudoarthrosis. In no in- 
stance was the unattached lamina proved 
to be in direct contact with the nerve root. 
Such contact appeared to be prevented by a 


shelf of bone projecting caudally from the 
pedicle and partially covering the nerve | 


root as it passed about the base of the 


pedicle. Since the nerve root is not well dis- | 


closed until after the unattached lamina and 
this bony shelf have been removed, we 
were unable to ascertain the exact mech- 
anism of pain production. A bony spur on 
the posterior inferior margin of the body of 
the vertebra occasionally was found to be 
in contact with the nerve root where it 
rounded the pedicle to pass through the 


foramen. Forward displacement of the in- | 


ferior articulating process, or surrounding 
tissue reaction from increased motility at 
this site never was demonstrated by us to 
have compressed the underlying nerve roots. 

Gill and associates ascribed the occur- 


rence of coccygodynia to adhesions between | 
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the dura and the ligamentum flavum. One 
of our patients had this condition and it 
was relieved by the operation that included 
the removal of the ligamentum flavum. 
The pathologic findings were identical 
in 3 cases in which occult spina bifida was 
present in addition to the isthmus defect. 
There was no essential difference in the 
symptoms in cases of spondylolysis and those 
in which displacement of the body was 
present. This fact together with the relief 
afforded by simple removal of the unat- 
tached lamina indicates that displacement 
of the body is not the cause of the symptoms. 


OPERATION 


The essential feature of the operation is 
the complete removal of the unattached 
lamina, the ligamentum flavum, and the 
mass of tissue surrounding the pseudo- 
arthrosis. This procedure necessitates a wide 
lateral exposure. The nerve roots are dis- 
closed by removal, by means of a small 
electric drill, of the shelflike projection from 
the pedicle. This shelf invariably covers 
the roots at least partially, and seemingly 
protects them from compression by the un- 
attached lamina. Examination of the in- 
volved disk, in no instance, disclosed a sig- 
nificant degree of protrusion. In 2 instances 
in which olisthesis was present, an inter- 
body fusion was attempted (Cases 2 and 
10). No rationale is offered for this adjunc- 
tive measure. It was proposed on a purely 
empiric basis. Roentgenograms revealed 
posterior migration of the bone grafts in 
Case 10, necessitating their removal 7 days 
after the original operation. Both patients 
have had excellent results. For purposes of 
study, several defective laminae were ex- 
cised intact (Fig. 2). 


RESULTS 


The criterion for surgical intervention in 
spondylolysis, with or without olisthesis, is 
incapacitating pain. Patients with moderate 
distress may eventually come to operation 
but certainly should not unless conservative 
measures have proved ineffective. We have 


Fic. 2. Unattached laminae removed intact. 


operated upon 15 patients who have been 
postoperatively followed for periods of from 
20 to 36 months. The results have proved 
surprisingly good. A synopsis of the data 
of each case is given in Table I. 

Clinically, no pathognomonic syndrome 
has evolved and the differential diagnosis 
is based on roentgen findings. With 1 ex- 
ception (Case 7) all patients complained of 
leg pain in addition to backache. Dura- 
tion of symptoms ranged from 2 months to 
28 years with an average of 7 years and 
4 months. Neurologic findings were vari- 
able, ranging from obvious signs of nerve 
root compression to no demonstrable deficit. 

The operative results were as follows: 
excellent, unrestricted activity with no 
backache or leg pain, in 7 cases; good, un- 
restricted activity with occasional mild 
backache or leg pain, in 4; fair, unrestricted 
or slightly limited activity with recurrent 
mild backache or leg pain, in 3; poor, 
persistent backache or leg pain, in 1 case. 

In the 1 case (Case 15) classified as a 
poor result there are no physical findings, 
and in the 20 months that have elapsed 
since her operation it has become obvious 
that this patient enjoys an audience for the 
recital of her symptoms. She maintains that 
she must be on her feet 18 to 20 hours a 
day caring for a 17 room boarding house, 
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nursing a patient with cardiac disease, and 
in addition, sewing for her grandchildren. 
On a recent follow-up visit she had just 
returned from a 5 day, 2,000 mile auto- 
mobile trip which she enjoyed immensely, 
and during which she had no backache and 
was able to outwalk her younger sister. 
This case constitutes an object lesson that 
one should not too readily ascribe symp- 
toms to a defect disclosed by roentgen- 
ography. 

In Case 10 the hospital stay was pro- 
longed because of the necessity of a second- 
ary operation for removal of bone grafts. 
If this case is excluded the average post- 
operative hospital stay of the remaining 
14 was 10.2 days. 

Since the operation in these cases in no 
way weakens the spine, early mobilization 
is encouraged. If sciatic pain persists in the 
immediately postoperative period and can 
be increased by jugular compression, the 
possibility of intradural nerve sleeve ad- 
hesions is considered. This condition is 
treated by increasing the spinal fluid pres- 
sure and thus distending the nerve root 
sleeve by placing a blood pressure cuff 
about the neck and inflating it to 40 mil- 
limeters of mercury for 5 minutes several 
times a day. As advocated by Gill and as- 
sociates, we have also employed the follow- 
ing procedures: hydrocortisone in procaine 
is injected into the epidural space through 
the sacral hiatus, followed by passive or 
active straight-leg raising to mobilize the 
nerve roots and thus free them from pos- 
sible remaining extradural adhesions. 


11... T. A. 


SUMMARY 
The pain in spondylolysis and spondy. 
lolisthesis is not due to displacement of or 


to movement between the bodies of the | 


involved vertebrae. It is produced by the 
abnormal mobility of the unattached lamina, 


The surgical treatment should consist of | 


removal of the unattached lamina together 
with the pathologic tissues surrounding the 
false joint. Spinal fusion is unnecessary; 
it prolongs convalescence and may serve 
to substitute one painful pseudoarthrosis 
for another. 
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LYMPH FOLLICLES IN THE 


CERVIX UTERI 


N. J. DEMETRAKOPOULOS, M.D., and R. R. GREENE, M.D., Chicago, Illinois 


LyMPH FOLLICLES are normal findings in 
many organs such as the small and large 
intestine (notably the vermiform appendix) 
and in those of the respiratory tract. These 
lymphatic follicles or nodules are either 
isolated or aggregated in smaller or larger 
groups and in various depths of the mucosa 
or submucosa. Less often they are found in 
the renal pelvis, ureters, urinary bladder, 
and urethra as well as in the conjunctiva, 
esophagus, and stomach. Lymph follicles in 
the mucosa of the entire urinary tract, as well 
as in the renal and prostatic parenchyma, 
are associated with a special form of inflam- 
matory condition known as “‘follicularis.” 

One of us (N.J.D.) and other investiga- 
tors have noted that true isolated lymph 
follicles can be found in or near the basal 
layer of the endometrium (not to be con- 
fused with the common focal aggregates of 
lymphocytes). They were found by Ménch 
in 18 per cent of the endometria of 227 
uteri. Another of us (R.R.G.) had frequently 
observed true lymph follicles in the cervix, 
but it was surprising to find that little men- 
tion had been made in the literature about 
their presence in this particular part of the 
genital tract. Therefore, a study of the struc- 
ture, frequency, and distribution of lymph 
follicles in the cervix uteri was undertaken. 
In order to determine whether these struc- 
tures were congenital or developed later in 
life, fetal cervices were also studied. 

The only “‘recent’’ mention of lymph fol- 
licles in the human cervix is in the textbook 
of Histology by Maximow and Bloom. This is 
information rather than mention since it 
consists of a drawing of the cervix containing 
a single lymph follicle beneath the squamo- 
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columnar junction. No further information 
is given in the text about the frequency or 
structure of lymph follicles in the cervix. 
Moreover, that drawing (Fig. 511) was bor- 
rowed from Ebner, 1902, who also gave no 
further information in his text. 

In 1908, Lesniowski reported a single 
lymph follicle in a cervical polyp and main- 
tained that his was the first mention of 
lymph follicles in the cervix. He noted that 
the lymph nodule was associated with and 
surrounded by a “heavy round cell infiltra- 
tion.” 

In a total hysterectomy specimen Hauser 
found a row of 6 lymph follicles in an area of 
“erosio simplex” in which the cervical 
mucosa was “‘filled with a round cell in- 
filtration.”” This same area represented 
clinically a ‘“‘mild ulceration.” This author 
said that “‘whether these lymph follicles are 
the result of chronic inflammation or they 
are congenital structures, further investiga- 
tion should show.” 

Monch, in 1918 (p. 495) in his investiga- 
tion of lymph follicles in the uterus cited 
before, mentioned in passing that he had 
found a single lymph follicle lying “within 
the heavily inflamed connective tissue of 
the cervix.” 


MATERIALS AND METHODS 


The material on the adult consisted of 
slides from 29 cervices which had been 
serially blocked for another purpose. The 
number of sections examined from each 
cervix ranged from 10 to 80 with an average 
of about 30 sections per cervix. The sections 
had been stained routinely with the hema- 
toxylin-eosin stain. The 12 fetal cervices were 
obtained in chronologic order from autopsy 
material. The fetuses were all well above 22 
weeks of age, i.e., the age the lymph fol- 
licles are said to appear. Seven were still- 
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Fic. 1. A typical lymph follicle in the cervical stroma. 
X 140. 


born while the remaining 5 were newborns 
who had lived for only a few hours after 
birth. An average of 20 sections were pre- 
pared from each fetal cervix, and these sec- 
tions were stained with hematoxylin-eosin. 

Also 86 multiple cervical biopsy speci- 
mens were examined, but often only a small 
part of underlying stroma was present, and 
thus many lymph follicles could easily have 
been missed. 


MICROSCOPIC FINDINGS—GENERAL 


Criteria were necessary for the differentia- 
tion of lymph follicles or nodules from dense 


ate 
| 

Fic. 2. A high power from the same follicle. Deeply 
staining lymphocytes and larger and lightly staining 


reticular cell nuclei are evident. The arrow points to a 
lymphoblast. X 640. 
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or loose, diffuse lymphoid tissue. Detailed 
description is lacking in the literature of 
lymph follicles found in tissue other than in 
the lymph nodes themselves. The criteria 
adapted here were modified from descrip- 
tions of these structures in lymph nodes and 
are as follows: 

1. A lymph nodule should be well cir- 
cumscribed, round or oval, and may have 
circumferentially arranged connective tissue 
fibers, thus having a sort of pseudocapsule 
(Fig. 1). 

2. It contains primitive reticular and 
reticuloendothelial cells plus more or less 
compactly arranged lymphocytes of any or 
all sizes, or a mixture of lymphocytes, 
lymphoblasts, and fixed histiocytes showing 
mitoses or phagocytoses (Fig. 2). 

3. Usuaily there are one or more of the 
following: (a) blood vessels entering the 
hilum or leaving at the periphery of the 
follicle (Figs. 3 and 4); (b) small sized 
lymphatic vessel, afferent or efferent (Fig. 
1); (c) cords or plates of lymphocytes and 
sinuses within the follicle itself or at the 
periphery; (The peripheral sinuses are 
similar to the lymph node sinuses but 
different from the occasional lymphatic 
vessel that surrounds a great part of a lymph 
follicle—Figs. 3 and 4); (d) a more or less 
thick periphery of closely packed small 
lymphocytes, i.e., a secondary follicle with 
germinal center. 

The lymph follicles were either directly 
beneath the cervical epithelium or deeper 
in the stroma of the cervix. These latter 
were usually not surrounded by any amount 
of inflammation and were either primary 
lymph follicles or secondary ones without 
germinal center. 

Sometimes it was difficult to decide 
whether or not a given accumulation of 
lymphocytes or spotty chronic inflamma- 
tion was a true follicle or just a “lympho- 
reticular island” as it is called by Furuta. In 
Figure 5 the lymphoid tissue, which is just 
under the endocervical squamocolumnar 
junction, is shown to be compact; there are 
mitoses as well as all sizes of lymphocytes, 
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fixed free histiocytes, primitive reticular 
cells, and lymphoblasts as well as blood 
vessels. This was called a “‘lymphoreticular 
island’? and not a lymph follicle because it 
does not possess one of the major charac- 
teristics that a follicle should have, i.e., a 
circumscribed periphery; instead, the bound- 
aries of this aggregate faded indistinctly into 
the neighboring parenchyma. This type of 
lymphoid tissue occurred immediately be- 
neath the squamous or columnar epithe- 
lium, was associated with moderate or 
heavy chronic inflammation, and with one 
exception coexisted with lymph follicles. 
There were 5 cervices with these structures. 

The lymphocytic infiltration or simple 
chronic inflammation surrounding a cervical 
gland or one of its branches sometimes was 
so thick and compact as to simulate a lymph 
follicle when cut tangentially. On closer ex- 
amination, however, there was absence of 
sharp border, special blood supply, phago- 
cytosis, or other special features that dis- 
tinguish a lymph follicle or a lymphoreticu- 
lar island from a simple lymphocytic infil- 
tration. 


THE LYMPH FOLLICLES IN THE ADULT CERVICES 


Fourteen or 48.3 per cent of 29 serially 
blocked cervices contained lymph follicles. 
The number of follicles in a single section 
ranged from 1 to 8 with an average of 2.2 
lymph follicles per section. 

Another objective of this study was to 
determine the correlation, if any, between 
the presence of lymph follicles and the 
amount of inflammation in the cervical 
mucosa. Five or 35.7 per cent of the 14 
cervices containing lymph follicles showed 
only a slight chronic inflammation. The 
rest or 64.3 per cent of the cervices with 
lymph follicles in the mucosa showed areas 
of moderate or heavy infiltration with 
chronic inflammatory cells although in 4 of 
the latter cervices some of the lymph follicles 
were found in areas showing slight chronic 
inflammation. 

Three out of 15 or only 20 per cent of 
those cervices without lymph follicles con- 


Fic. 3. A vied follicle almost surrounded by a 
lymphatic vessel. The arrow points to a blood vessel 
entering the hilum. X 70. 


tained heavy chronic inflammation and the 
rest or 80 per cent showed only slight spotty 
chronic inflammation. Two of those with 
heavy chronic inflammation showed acute 
inflammation, one slight and the other a 
true ulcer of the cervix. One of those with 
slight chronic inflammation had an area of 
infiltration with acute inflammatory cells. 
Incidentally, in one of these cervices without 
follicles but with heavy chronic inflamma- 
tion, lymphoreticular islands were present. 
In summary, 14 of 29 or 48.3 per cent of 
the serially blocked cervices contained 


Fic. 4. A beginning or very small lymph follicle in the 
cervix. The cleftlike space is a lymphatic vessel. Blood 
vessels are entering the hilum. X 130. 
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Fic. 5. The arrows outline a **lymphoreticular island” 
as described in the text. X 21. 


lymph follicles. Heavy or moderate chronic 
inflammation was present in more than 3 
times as many cervices with lymph follicles 
as without them. The reason for grouping 
the ‘moderate’ and “heavy”? group to- 
gether and apart from the slight chronic 
inflammation is the well recognized fact 
that almost all cervices, whether associated 
with clinically manifested cervicitis or not, 
contain a slight amount of round cell in- 
filtration. 

It is interesting to note that of 86 multiple 
biopsy specimens examined, 8 contained 
lymph follicles and 6 or 75 per cent of those 
8 were associated with marked chronic in- 
flammation. Here, the incidence of lymph 
follicles is much lower than that in the serial 
blocked cervices, but this low incidence is 
easily explained by the fact that often in a 
biopsy only a small part of the stroma ac- 
companies the epithelium and thus many 
lymph nodules could easily have been 
missed. 


FETAL CERVICES 


None of the 1 dozen serially blocked 
fetal cervices contained any lymph follicles 
in the cervix proper although all fetuses 
were at least of 26 weeks’ gestation while the 
minimum age at which lymph follicles are 
found is 22 weeks. These fetuses had the 
capacity to form lymph follicles because 
with some of the cervices of the stillborn 
there was included in the sections either the 
appendix, or colon or a piece of omentum 


Fic. 6. Multiple lymph follicles. Five are present in this 
field from this markedly inflamed cervix. X 16. 


which showed definite primary lymph 
follicles. Moreover, 1 stillborn showed a 
typical primary lymph follicle in the ad- 
ventitia of the cervix close to the vagina and 
a newborn showed a total of 5 lymph follicles 
in the adventitia of the vagina. 

Incidentally, no inflammation at all was 
present in these fetal cervices. This latter 
observation is quite in contrast to the fact 
that in this study, as well as in the experience 
of every pathologist, the adult cervix is al- 
ways associated with at least some lympho- 
cytic and usually plasma cell infiltration— 
what is called here “‘slight chronic inflam- 
mation.” 

It has been shown that lymph follicles 
develop in a lymph gland as a result of the 
exciting influence of bacteria or their toxins. 
The appearance, therefore, of lymph follicles 
in the different kinds of mucosae may be as- 
sociated with a bacterial invasion or similar 
toxic circumstances. The primary purpose 
of this article, though, was not to investigate 
the question of what causes the development 
of lymph follicles in the cervical mucosa, but 
rather to determine the frequency of occur- 
rence and structure of the lymph follicles in 
the mucosa of the portio as well as their 
association, if any, with any marked and 
unusual amounts of inflammation. Although 
2 previous reports in the literature dealt 
exclusively with the finding of 1 lymph 
follicle in one report, and 6 of them in a 
single cervix in another, the present studies 
indicated that 48.3 per cent of the 29 
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cervices examined contained lymph follicles. 
It also shows that there is a tendency for 
lymph follicles to be associated with moder- 
ate to marked chronic inflammation. Fig- 
ure 6 is a typical picture of many lymph 
follicles in the middle of heavy chronic in- 
flammation. 

As has been stated, no lymph follicles 
were found in the mucosa of 12 serially 
sectioned fetal cervices examined. This ob- 
servation supports the view that lymph 
follicles are not congenital structures, at 
least in the cervical mucosa, and that they 
appear to be associated with and probably 
are evoked or caused by inflammation. 

It is universally accepted that a lymph 
follicle, in order to be called such, should be 
circumscribed. Nevertheless, associated with 
heavy chronic inflammation, we observed 
some special large lymphocytic aggregates 
(up to approximately 114 to 2 mm. in their 
greatest diameter). Although their margins 
were not circumscribed and there was a 
gradual transition to the surrounding cer- 
vical connective tissue, these ‘‘lymphore- 
ticular islands’ showed most if not all the 
other characteristics of a true lymph follicle. 
In all cervices except 1 the lymphoreticular 
islands coexisted with lymph follicles and 
heavy or moderate chronic inflammation 
was present. Judging from the structure of 
these lymphoreticular islands and _ their 
similarity to the structure of a true lymph 
follicle, it seems likely that the function of 
these two structures is the same. 

Finally, attempts were made to correlate 
the presence or absence of lymph follicles 
with (1) age and (2) gravity or parity of the 
patients. No correlation, though, could be 
found. Also no correlation could be found 
between the presence of lymph follicles in 
the cervix and the occurrence of either the 


secretory or proliferative phase in the 
endometrium at the time of the hysterec- 
tomy or surgical conizations of the cervix. 


SUMMARY 


1. The histology of the lymphoid tissue 
found in the cervix uteri is described. Special 
attention is given to the lymph follicles. 

2. Of 29 serially blocked cervices from 
adults, 48.3 per cent contained lymph 
follicles. There was a positive correlation be- 
tween the presence of lymph follicles in the 
cervical mucosa and the presence of moder- 
ate or heavy, chronic inflammation in the 
serially blocked cervices as well as in the 86 
multiple biopsy specimens examined. 

3. No inflammation and no lymph fol- 
licles were found in 12 serially blocked fetal 
cervices. Nevertheless, these fetuses were 
able at the time of their death to form lymph 
follicles in other tissues. 

4. It was concluded that the lymph fol- 
licles in the cervical mucosa are not con- 
genital structures but appear after birth and 
are usually associated with and probably re- 
sult from chronic inflammation. 

5. No correlation was found between 
lymph follicles in the cervix and age, parity, 
gravity of the patient, or menstrual phase of 
the endometrium. 
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PREOPERATIVE MANAGEMENT OF 


BLOOD LOSS ANEMIA 


ERNEST BEUTLER, M.D., Chicago, Illinois 


BECAUSE A BLEEDING LESION is often a surgical 
problem, patients who require surgery are 
often found to be anemic. Unfortunately, it 
is common practice to hospitalize these pa- 
tients, build them up with transfusions, and 
then operate. While transfusion is required 
frequently when blood loss is acute and may 
be expected to continue at a rapid rate, 
transfusion therapy is rarely justified as the 
treatment for chronic blood loss anemia. The 
anemia of chronic blood loss is simply anemia 
due to a deficiency of iron, and safe, inex- 
pensive, and convenient treatment with iron 
will invariably correct this condition. This 
article constitutes a brief review of the proper 
management of the iron-deficient presurgi- 
cal patient. 

Anemia due to chronic blood loss, iron 
deficiency anemia, is, when well developed, 
hypochromic and microcytic: the red cells 
are small and poorly filled with hemoglobin. 
In general, a history of chronic blood loss 
and the presence of hypochrcinic, microcytic 
anemia is sufficient evidence to establish the 
diagnosis of iron deficiency with a high 
degree of certainty. Thus, a red cell count, 
hemoglobin, and hematocrit as well as ex- 
amination of the stained blood smear con- 
stitute all that is ordinarily required for 
diagnosis. In complicated cases, or when a 
history of blood loss cannot be elicited, 
staining the bone marrow for iron or deter- 
mination of the plasma iron and iron bind- 
ing capacity has been found to be very use- 
ful (1). The anemia of chronic blood loss is 
usually readily distinguished from that of 
acute blood loss by the history alone. Fur- 
thermore, hypochromia and microcytosis are 


From the Argonne Cancer Research Hospital and the Depart- 
ment of Medicine, University of Chicago, Chicago, Illinois. 

Under the auspices of the United States Atomic Energy Com- 
mission. 


absent when blood loss has been acute, and 
an elevated reticulocyte count will usually 
be present. 

Because the anemia of chronic blood loss 
is simply due to iron deficiency, nothing 
else is needed to obtain an optimal response 
in its treatment. The addition of vitamin 
Biz, cobalt, copper, or any other substance 
is unnecessary and wasteful. Liver injections, 
unfortunately given frequently to patients 
with an anemia of chronic blood loss, have 


no effect whatsoever. The response of pa- 


tients to adequate iron administration is 
dramatic. Oral therapy with inorganic fer- 
rous salts is usually quite satisfactory. Occa- 
sionally, in urgent situations, especially when 
the reliability of the patient is in doubt, or 
in those situations in which there is an 
absorptive defect, as in sprue or after gas- 
trectomy, intramuscular administration of 
iron-dextran may be advisable. The frequent 
use of this preparation, as shown in the case 
reports presented herein, was occasioned by 
a clinical evaluation at the time the patients 
were observed. Although parenteral thera- 
py is frequently quite beneficial, its appli- 
cation in all of the cases presented should 
not be construed as an indication that par- 
enteral therapy is always required. 
Treatment of iron-deficient patients with 
blood transfusions is only rarely justified, 
and is usually contraindicated because of 
the considerable risk attendant to blood 
transfusion. Even under the best circum- 
stances, the mortality rate accompanying 
blood transfusion is of the order of 1 per 
1,000 to 5,000 transfusions. It is my belief 
that there are only three valid indications 
for transfusion in an iron-deficient patient: 
1. Bleeding at a rate almost equal to, or in 
excess of, the capacity of the hematopoietic 
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system to make red cells. It is important to 
recognize, however, the tendency to under- 
estimate the capacity of the body to make 
blood when sufficient iron is available. Thus, 
Crosby’s (5) patients who had hemolytic 
anemia could produce blood at 7 times the 
normal rate, and in his patient with hemo- 
chromatosis (6) and in our patients (2), 
there was no difficulty in maintaining a 
stable hemoglobin level when blood was 
withdrawn at the rate of 1,000 milliliters per 
week. Recent work in Block’s laboratory in- 
dicates that normal subjects can probably 
replace blood at the rate of at least 1,000 
milliliters per week when sufficient iron is 
supplied. It is surprising how little effect 
factors such as general health and nutrition 
usually appear to have on the response of 
iron deficiency anemia to iron, although the 
response may be limited somewhat by factors 
such as severe liver disease or chronic inflam- 
mation. Thus, in most anemic patients who 
are losing blood, even at a rate of 500 to 
1,000 milliliters per week, it is quite reason- 
able to expect an increase in the hemoglobin 
concentration of their blood when adequate 
iron is supplied. 

2. Situations in which the 3 to 5 week 
interval until the hemoglobin returns to 
levels satisfactory for surgery subjects the 
patient to danger greater than that of trans- 
fusions. For example, a severe recurrent 
hemorrhage that could be fatal may be ex- 
pected to occur under some circumstances, 
or a malignant lesion may metastasize. In 
the majority of iron-deficient presurgical pa- 
tients, however, the risk of waiting is small 
when compared with the risk of transfusion. 
This is particularly true in the case of women 
with menorrhagia of several years’ duration. 

3. Situations in which the anemia per se 
constitutes a risk to the patient. Such situa- 
tions rarely if ever occur in the anemia of 
chronic blood loss. We have never seen such 
acase unless we consider those in which fear 
of increasing anemia due to renewed, severe 
hemorrhage is the chief consideration. If the 
patient was able to tolerate the anemia 
while ambulatory, it is difficult to believe 
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Fic. 1. Case 1. Response to iron therapy treatment. 


that with some restriction of activity the pa- 
tient cannot continue to tolerate the same 
degree of anemia while undergoing treat- 
ment. The amazing capacity of individuals 
with low hemoglobin levels to get about 
adequately is well known and is illustrated in 
Case 1. 

The following case reports are presented 
to illustrate certain of these considerations 
in the management of presurgical iron- 
deficient patients. Each patient was seen at 
the University of Chicago Clinics. 


CASE REPORTS 


Case 1. A 41 year old Negro female presented her- 
self at the outpatient clinic complaining of feeling 
weak and tired, and of being unable to get enough 
sleep. She dated her complaints to her previous 
menstrual period during which bleeding had been 
quite severe, but admitted some increasing listlessness 
for approximately 6 months. One month prior to ad- 
mission, she had seen a physician who said that she 
was anemic and treated her with a “shot” and some 
vitamin capsules. She had continued to work as a 
domestic servant until her visit to the University of 
Chicago Clinics. The diagnosis was severe anemia and 
the patient was hospitalized. On physical examina- 
tion, the uterus was enlarged and irregular. Blood 
counts showed the hemoglobin to be 3.3 grams per 
cent, red count 1.86 million, and the hematocrit 12 
per cent. Hypochromasia of the red cells was very 
marked in the smear. A few nucleated red cells were 
seen. No blood transfusions were given. Ferrous sulfate 
was administered orally and iron dextran, intra- 
muscularly. Her response to this treatment is illustrated 
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Fic. 2. Case 2. Response to iron therapy treatment. 


in Figure 1. As indicated, the hemoglobin returned 
to 13.4 grams 8 weeks after the institution of therapy 
in spite of 2 moderately heavy menstrual periods in 
the interim. She was then rehospitalized, and a 
hysterectomy was performed. No blood transfusions 
were necessary. 


Although iron deficiency anemia was 
quite severe in this instance, it is evident that 
a patient able to perform the work of a do- 
mestic servant with a hemoglobin level of 
3.3 grams per cent should experience no 
difficulty in tolerating restricted activity at 
the same hemoglobin level. The uterine 
disease was undoubtedly of long standing 
and was benign. It was obvious from the 
marked degree of hypochromia that the 
anemia was due to iron deficiency and not 
to acute blood loss. Bleeding, although rela- 
tively heavy, was intermittent, and there was 
no reason to suppose that it exceeded the 
regenerative capacity of the marrow. She 
responded dramatically to iron therapy, as 
such patients invariably do, and was spared 
the danger of blood transfusion. 


Case 2. A 60 year old white housewife had con- 
sulted a physician 5 months previously because of 
fatigue. She was found to be anemic, and vitamin 
By was given intramuscularly, at first twice, and then 
3 times, a week. Liver injections were also given. When 
the anemia failed to respond to treatment, blood 
transfusions were administered on 2 occasions. The 
past history revealed that 1 year previously 3 polyps 
had been removed from the sigmoid colon procto- 
scopically. Physical examination was not contribu- 
tory. Upon hospitalization the hemoglobin was 8.0 
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grams per cent, red count 3.45 million, and hemato. 
crit 29 per cent. Some hypochromia of the red cells 
was present in the blood smear. Stools gave up to 3+ 
reactions for blood with benzidine. Iron therapy was 
instituted in the form of intramuscular iron dextran, 
Response to treatment is shown in Figure 2. Results 
of a complete gastrointestinal roentgenographic series 
and proctoscopic examination were negative. A tube 
was passed along the gastrointestinal tract and benzi- 
dine positive material could be aspirated when its tip 
reached the level of the transverse colon. An explora- 
tory laparotomy was carried out, but the bleeding 
point could not be located. Since surgery the patient 
has been managed successfully with orally admin- 
istered iron sulfate. 


This patient’s history emphasizes the im- | 


portance of an accurate diagnosis of anemia. 
It demonstrates the futility of treating such 
patients with vitamin By, or liver. It is evi- 
dent that if proper iron therapy had been 
instituted at an earlier date the 2 blood 
transfusions could have been avoided. For- 
tunately, in this case, the transfusions were 
not followed by any serious complications, 
but this is by no means always true. In this 
case, iron therapy was administered while 
appropriate diagnostic studies were being 
made, and the response was almost complete 
by the time surgery was undertaken. 


Case 3. A 62 year old white housewife was seen in 
the outpatient department with a complaint of anemia 
of 2 years’ duration. She had been hospitalized else- 
where during this period and had received 2 blood 
transfusions on each of 4 occasions. In addition, liver 
and vitamin Bj: injections had been given weekly as 
well as 1 liver and vitamin Bj, capsule daily. She was 
given iron occasionally. A record of blood counts taken 
during this period clearly indicated the presence of a 
hypochromic anemia. Results of roentgenographic 
examination of the gastrointestinal tract 2 years pre- 
viously, at the onset of illness, were negative. How- 
ever, several months before being seen here, roentgen- 
ography of the colon revealed a filling defect, but 
operation was refused. Physical examination now re- 
vealed a mass at the right side of the abdomen which 
was present intermittently. On admission to the hos- 
pital, the hemoglobin was 9.9 grams, red count 3.82 
million, and hematocrit 33 per cent. Slight hypo- 
chromasia of the red cells was present in the smear. 
Three stools all gave a 4+ reaction for blood with 
benzidine. While roentgenographic examinations were 
being carried out, iron deficiency anemia was being 
treated intravenously with saccharated iron oxide. 
Roentgenograms revealed no lesion of the gastrointes- 
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tinal tract, but after some reluctance, the patient was 
persuaded to undergo exploratory laparotomy. Atsur- 
gery, 25 days after the institution of iron therapy, the 
hemoglobin was 11.8 grams per cent. A carcinoma of 
the ascending colon was found to be penetrating the 
serosa. An uneventful hemicolectomy was performed. 
No blood transfusions were necessary. Eight months 
later, an inoperable recurrence was found. 


Unlike Case 2, the iron deficiency in this 
patient was due to bleeding from a malig- 
nant lesion. In this case, the 8 transfusions 
not only represented an unnecessary risk to 
the patient whose anemia could well have 
been treated with iron alone, but also served 
as a substitute for an accurate diagnosis. 
Postmenopausal iron deficiency anemia al- 
most always is due to gastrointestinal bleed- 
ing. Earlier awareness of the gastrointestinal 
bleeding might have led to eradication of this 
now inoperable carcinoma. 


Case 4. A 49 year old white housewife was admitted 
to the hospital because of extreme nervousness and 
sleeplessness of 4 months’ duration. She had suffered 
from bleeding hemorrhoids for many years. There had 
been episodes of fairly profuse bleeding for the past 18 
months. For the past 10 years, she had been taking 
iron intermittently for mild anemia. She used alcohol 
excessively. On physical examination, the liver was 
found to be palpable 4 centimeters below the costal 
margin and the spleen was palpable 2 centimeters 
below the left costal margin. The results of laboratory 
examination revealed liver function tests to be nor- 
mal. The hemoglobin was 7.4 grams per cent with a 
red count of 2.73 million and a hematocrit of 26 per 
cent. The smear indicated the presence of a moderate 
degree of hypochromasia, anisocytosis, and poikilocy- 
tosis. In spite of normal red cell indices, treatment with 
ferrous sulfate orally and iron dextran intramuscularly 
was instituted because of the clear-cut clinical history 
and the typical appearance of the red cells in the 
smear. Blood counts taken 3 days later showed hemo- 
globin to be 7.9, red count of 3.5 million, and hemato- 
crit of 30 per cent. Marked symptomatic improve- 
ment was noted, and the hemoglobin rose rapidly as 
indicated in Figure 3. Hemorrhoidectomy was carried 
out uneventfully. 

Case 5. A 30 year old Negro female was admitted 


_ to the hospital because of the increased size of the 


abdomen and recurrent metrorrhagia. Upon physical 
examination, the uterine corpus was enlarged, nodu- 
lar, and irregular. Hemoglobin was 5.6 grams per 
cent, red count 3.77 million, and hematocrit 25 per 
cent. The red cells were found to be markedly hypo- 
chromic and microcytic on smear. The electrocardio-. 
gram was negative and serology was positive. The pa- 
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Fic. 3. Case 4. Response to iron therapy treatment. 


tient was given 2 units of blood following which she 
suffered a mild pyrogenic reaction. No iron therapy 
was given. The following day a complete hysterectomy 
and bilateral salpingo-oophorectomy was carried out 
under cyclopropane and oxygen anesthesia. Five 
hundred milliliters of blood were given during surgery. 
At the conclusion of surgery, pulse and respiration 
were normal. A few minutes later, the patient’s feet 
were noted to be cold and the pulse was absent. In 
spite of intracardiac coramine and oxygen therapy, 
the patient could not be revived. The findings at 
autopsy were compatible with the clinical impression 
of postoperative cardiac arrest. 


It is, of course, impossible to determine 
whether the iron deficiency and the occur- 
rence of cardiac arrest postoperatively were 
related causally. The case is presented, how- 
ever, because it illustrates another, at least 
theoretically valid reason for the treatment 
of iron deficiency anemia with iron. Ott has 
suggested that iron deficient subjects may 
be particularly prone to postoperative circu- 
latory failure. Although his clinical and 
experimental evidence are not convincing, 
the theoretic basis for this belief may well be 
sound. The iron-deficient individual should 
be regarded as a person with a deficiency 
state that affects not only the blood but also 
the tissues. Although it was formerly be- 
lieved that the tissue iron enzymes were not 
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affected by iron deficiency, recent experi- 
mental observations by Gubler and associ- 
ates and Beutler (3) have indicated that a 
profound depression in tissue enzymes may 
indeed take place in iron-deficient animals. 
Although transfused whole blood contains 
large amounts of iron, this iron is firmly 
chelated in the hemoglobin molecule and is 
not immediately available to supply the 
tissue needs for iron. 

More work is required to delineate clearly 
the risk of operating upon iron-deficient in- 
dividuals, but until such evidence is avail- 
able, it is advisable to treat iron deficiency 
with iron in a readily utilized form even if 
blood transfusions are necessary to restore 
the hemoglobin level. 


SUMMARY AND CONCLUSIONS 


The anemia of chronic blood loss is due to 
a deficiency of iron. It is diagnosed with ease 
in most instances. Liver, vitamin Bp, folic 
acid, and other vitamins are of no known 
value. Transfusions are justified only if: (1) 
the rate of bleeding is very rapid, (2) imme- 
diate surgical intervention is important, or 
(3) the anemia per se subjects the patient to 
a real risk exceeding that of transfusion. Five 
cases illustrating these precepts are pre- 


sented. With the exception of Case 5, the 
cases presented are not unusual. The ide. 
that iron, not blood transfusions, is the 
treatment of choice for the anemia of chronic 
blood loss is not new. Yet, it is apparent’ 
that the basic precept that iron deficiency 
should be treated with iron is sometimes for. | 
gotten by many physicians. 

It is to be hoped that greater awarenes 
of the importance of accurate diagnosis of 


anemia and of the dangers of blood transfu. | 


sion, will cause transfusion of patients with 
chronic blood loss to become a relatively 
rare event in the foreseeable future. 
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EDITORIALS 


SPECIALIZATION VERSUS GENERALIZATION, 
THE DILEMMA OF SURGICAL TRAINING 


GEORGE CRILE, JR., M.D., F.A.C.S., Cleveland, Ohio 


TWENTY YEARS AGO, when the American 
Board of Surgery was founded, it stimulated 
young surgeons to obtain better training in 
general surgery and raised the standards of 
surgical practice. At that time, the surgical 
specialties were not well developed. In most 
general hospitals and in some university 
hospitals, the work in many of the now 
special fields was done by general surgeons. 
Twenty years ago, therefore, general surgery 
was indeed general surgery, and the influ- 
ence of a general surgical board was con- 
structive in promoting better practice. 

Today not only have orthopedics and 
gynecology developed their own specialty 
boards, but in these services most large hos- 
pitals have developed their own depart- 
ments. In addition, the specialties of thoracic 
surgery, plastic surgery, and proctology (in- 
cluding colon surgery) have come of age, 
developed their own boards and their own 
services. The specialty of vascular surgery 
promises to follow a similar course. What 
then remains in general surgery? In a hos- 
pital in which the specialty services are ma- 
ture, the thyroid, the breast, the upper ab- 
domen, and hernias are all that is left on a 
general surgical service. 

In a hospital with strong specialty services, 
each service has its own training program 
and its own senior residents. General surgical 
residents may rotate through the surgical 
specialties, but on these services it is not the 


general surgical residents but the specialty 
residents who have the senior positions and 
do the operations. In such a hospital, the 
operative experience of the general surgical 
resident consists of doing the surgery of the 
thyroid, breast, upper abdomen, and hernias. 
Yet these same young surgeons, if they go 
into practice in small communities, will be 
called upon to do mainly gynecology, opera- 
tions for the treatment of trauma, and a 
wide variety of operations in every sub- 
specialty field. 

The obvious answer to the problem of 
training the general surgeon in trauma, frac- 
tures, gynecology, and the various specialties 
is to maintain a dominant general surgical 
division in which operations of all kinds are 
done. But general surgery cannot monop- 
olize the teaching material of the surgical 
specialties without impeding the develop- 
ment of the specialties. The relationship of 
general surgery to the surgical specialties is 
like that of a father to his sons. When chil- 
dren are mature and independent, too much 
control by the parent may be detrimental to 
their development. After maturity it is not 
control that is needed but co-ordination of 
independent units. 

The policies of the American Board of 
Surgery have a great influence on training 
programs and therefore on the organization 
of hospital services. If the Board insists that 
its applicants be trained to perform a wide 
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variety of operations in fields that overlap 
the fields of the surgical specialties, it will 
exert a strong influence toward perpetuating 
the dominance of general surgery at the ex- 
pense of the surgical specialties. This will 
lead to the development of a “‘general prac- 
tice” type of surgeon and will impede de- 
velopment of special skills that come with 
concentrations of effort in narrower fields. 

An alternative would be to give, at the 
end of the second or third year, an examina- 
tion that covers the theoretic aspects of gen- 
eral surgery and all the surgical specialties. 
This would be a measure of basic training 
and a prerequisite for training in any surgical 
specialty. Following this procedure, if the 
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surgeon wished to specialize in the surgery 
of trauma, in abdominal surgery, in vascular 
surgery, or in any of the existing surgical 
specialties, he could take specialized training, 
obtain operating experience in the field or 
fields of his choice, and then be examined in 
the specialties he chooses to practice. 

The development of the specialties is forc- 
ing general surgeons to choose whether they 
wish to maintain dominant general surgical 
departments without much specialization or 
whether they wish to encourage superspe- 
cialization. Perhaps, before there is nothing 
left to specialize in, general surgeons should 
define general surgery and make a specialty 
of what remains in that field. 
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BEHOLD, THE TORCH! 


R. MORTON BOLMAN, M.D., F.A.C.S., Fort Wayne, Indiana 


To you from failing hands, we throw the torch— 
Be it yours to hold it high! 
If ye break faith with us who die 
We shall not sleep, though poppies grow 
In Flanders fields. 
Captain John D. McCrae—1918 


TuosE who do not heed the mistakes of the 
past must expect to repeat them. This truism 
can as well be applied to surgery as to any 
form of endeavor—political, educational, 
scientific, or industrial. In times gone by a 
surgeon was a man bolder than most, who 
pushed against the mortal limitations of his 
time with varied and changing results. He 
was incapable of being judged because he 
was so in the minority, and who was to judge. 
He might build a great name on a basis of 
personal charm and magnetism when actu- 
ally these attributes far outshone his real 
worth. Again, by sheer skill and deftness, he 
might convert night into day, but only his 
own superior talent could do this, and his 
advances were not far-reaching. Realizing 
the limitations of his armamentarium, he 
was more than apt to be humble, kind, and 
sympathetic, though each of us can remem- 
ber his bombastic counterpart. He became 
an artist in the deliverance of news that was 
frequently somewhat less than encouraging. 
He learned to present a defeat to a family in 
terms that made it seem God’s will. To the 
humble and the down-trodden he became, 
in fact, God’s own representative, more so 
even than the clergy. When failure was 
inevitable, the family adopted an attitude of 
“so be it; The Great Man has said so.”’ This 
was the hold of the profession on a trusting 
public. Inevitably men came along who 
recognized the financial possibilities of this 
childish and religious faith. They wore the 
same clothes, mouthed the same words, and 
put on the same expressions as their giant 
predecessors, but the product they delivered 
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was a rank imitation of the humble service 
of a great surgeon. Unfortunately, these 
people seem to seek each other so that the 
surgeon found his nefarious medical counter- 
part. The one sought out the prospect, and 
the other closed the deal. Both went away 
somewhat richer and the only one who lost 
was the patient. 

Since these two surgeons looked so alike, 
sounded so similar, and acted so much the 
same, the patients became confused in their 
search for the true surgical doctor. Fre- 
quently, the wrong choice was made, and 
each time this occurred, a new group of 
people became suspicious of all medicine in 
general, and lost our gem of great price, 
their boundless faith. 

All change is so gradual that alarm 
spreads slowly, and by the time the thinkers 
in our midst began to hear of this defection, 
much harm had already been done. 

In an honest attempt to help re-establish 
the faith of the public, as well as to elevate 
the sights of all of us, the American Boards 
and the American College of Surgeons be- 
gan to standardize certain minimum re- 
quirements—the one for training, the other 
for moral fitness. These were resisted unto 
death by groups which usually had at their 
center a man whose very existence depended 
on the status quo. Any change for the better 
would necessitate that he should improve or 
expire. In all fairness, some resistance came 
also from those who sensed change and in- 
stinctively feared it. 

We were told that we must not air any of 
our problems. The public must not know; 
we must police our own ranks quietly. We 
were given our chance to do this, but who 
among us welcomed the task? 

There are now trained men to judge 
trained men, societies to assure against im- 
proper inducement for profit, and organiza- 
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tions whose sole aim is to re-establish the 
surgeon in the same high esteem that used to 
be his for the asking. 

We now have the training means, the re- 
search, the technique, and the know-how, 
but where is the humility and the great 
heart that made our forefathers so close to 
their patients, so much a vital part of the 
community? To look down on the most 
humble patient is a confession of ignorance. 
He brings you his temple, created in the 
image of God, and gives to you the enviable 
privilege of attempting to refashion it in a 
more physiologic manner. This is the torch 
thrown to us from those great men of the 


742 Surgery, Gynecology ¢ Obstetrics - June 1958 


past, whose knowledge was so infinitesimal, | 


but whose hearts and whose humility reached 
to infinity. The combination of the training 
and ability of today wed inseparably to the 
humility, sympathy, and sense of privilege of 
yesteryear would produce a generation of 
surgeons who in one lifetime could replace 
surgery on the pedestal which it so justly 
deserves. 

“Be it ours, then, to hold it high,” and to 
realize that our concern is to learn from the 
past; to add to it with the present so as to 
assure a position of integrity, trust, and ac- 
ceptance for surgeons of the future—Behold, 
the torch! 
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THE SURGEON AT WORK 


THE TECHNIQUE OF ANASTOMOSING SMALL ARTERIES 


BERNARD SEIDENBERG, M.D., ELLIOTT S. HURWITT, M.D., F.A.C.S., and 
CHARLES A. CARTON, M.D., F.A.C.S., New York, New York 


THE BASIC TECHNIQUE for arterial anastomosis 
utilizing the simple method of circular suture 
was developed in the first decade of this century 
by Carrel and Guthrie. The clinical application 
of blood vessel anastomoses on a large scale, 
however, was not achieved until 1945 when 
Crafoord and Gross reported the successful 
treatment of cases of coarctation of the aorta by 
resection with end-to-end anastomosis. These 
reports stimulated a revival of interest in the 
early work of blood vessel suturing, resulting in 
the employment of direct excision and replace- 
ment of aneurysms and occlusions of the major 
arteries. The success achieved with these tech- 
niques in large vessels is noteworthy at this time 
and, in part, is related to the advances in the 
ancillary aspects of surgery, such as anesthesia, 
blood transfusion, and antibiotics. 

Interest is now focused on problems involving 
small vessels, such as the coronary arteries. A 
dependable technique for the performance of 
successful small arterial anastomoses has numer- 
ous clinical applications. Among these are the 
repair of acute operative injury to vital arteries 
such as the hepatic or renal, the excision of 
aneurysms of these vessels, or the restoration of 
an adequate blood supply to jeopardized organs 
because of neoplastic, thrombotic, or embolic 
occlusion of their visceral artery. An experi- 
mental program has been in progress since 
1950, involving anastomoses of arteries varying 
in diameter from 14% to 4 millimeters. In this 
communication the fundamental principles and 

From the Henry and Lucy Moses Research Laboratories, the 
Neurosurgical the Montefiore Hospital, 
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operative details of successful small arterial 
anastomoses are presented as they have been 
developed in this laboratory. 


METHOD 


Mongrel dogs were used, weighing from 25 
to 75 pounds. All operations were performed 
under general anesthesia produced by a veter- 
inarian solution of nembutal administered in- 
travenously. The small arteries that were used 
for anastomoses in various experimental studies 
were the renals, splenic, superior and inferior 
mesenteric, hepatic, superior thyroid, peripheral 
branches of the superior mesenteric, internal 
mammary, coronary, and intracranial vessels 
(6-12). To date our experience includes more 
than 300 small arterial anastomoses. 

The basic technique used in most of the 
anastomoses was a continuous over-and-over 
suture. Obliterative thrombosis at the suture 
line is the most common cause of failure and 
only by refined meticulous technique can this 
complication be avoided. 


FUNDAMENTAL PRINCIPLES OF ANASTOMOSING SMALL 
ARTERIES 


The vessels must be handled gently at all 
times. Special care should be exercised to avoid 
pinching the transected end of the vessel with 
a forceps. Injury to the intima will invariably 
cause thrombosis in small arteries. 

The terminal 3 millimeters of the vessels 
must be stripped completely of adventitia. 
Should strands of adventitia fall into the suture 
line or be carried into the lumen by the sutures, 
thrombosis is a certainty. 

Fine bull dog clamps whose springs have been 
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Fic. 1. Continuous over-and-over technique of small 
arterial anastomosis. See text for detailed description. 


weakened by forcible compression are used. 
Failures have resulted from thrombosis at the 
site of vessel injury due to the temporary oc- 
cluding clamp. 

The transected ends of the vessels should be 
irrigated frequently with isotonic saline to pre- 
vent drying and to wash away all blood and clot 
from the lumen. A 20 cubic centimeter syringe 
and a fine blunt edged needle are used. 

Smooth approximation of the intimal sur- 
faces without constriction prevents the produc- 
tion of abnormal eddies resulting in vegetations 
and thrombosis. The incidence of failure is 
higher when there is a discrepancy in vessel 
size greater than 2 millimeters. 

Twelve inch lengths of No. 7-0 braided silk, 
armed at each end with an .008 inch wire 34 
circle, taper point, round atraumatic needle 
are used. The suture is lubricated by passing it 
through the subcutaneous fat of the animal. The 
fine needle and suture produce a minimum of 
trauma or reaction. There also is no bleeding 
from the needle puncture sites, since the after- 
coming No. 7-0 silk is slightly larger in diameter 
than the needle and it plugs the opening. 

Removal of the temporary occluding clamps 
almost always results in some bleeding from the 
suture line. Gentle nonocclusive pressure with 


a small dry gauze pad for 5 to 10 minutes will 
control most leaks by allowing them to seal spon- 
taneously by fibrin deposition. Extra sutures 
may produce irregularity in the suture line and 
subsequent thrombosis. 

Aseptic technique is essential for successful 
arterial anastomosis. 


OPERATIVE DETAIL 


Continuous over-and-over suture. After the vessels 
to be sutured are exposed and temporarily oc- 
cluded, they are cut smoothly with small sharp 
scissors. The excess blood is washed out by irri- 
gating with saline, and a final attempt is made 
to remove every last strand of adventitia near 
the edges. The ends of the two vessels are aligned 
by 2 sutures placed at the lateral angles and tied 
without tension (Fig. 1A). The use of suture 
material with a needle at each end makes it pos- 
sible to pass the needle from the intimal surface 
of each vessel to the outside. This is one of the es- 
sential features of the technique being presented 
since it eliminates the hazard of catching a fine 
fragment of the opposite wall and destroying the 
patency of the anastomosis. An assistant supports 
one end of the far angle suture in one hand and 
both ends of the near angle suture in the other 
hand, exerting a minimum of tension on the ves- 
sels. The other end of the far angle suture is 
used to unite the anterior walls of the vessels by 
a continuous over-and-over stitch (Fig. 1B) and 
is tied without tension to one end of the near 
angle suture (Fig. 1C). Visualization of the pos- 
terior walls is achieved by rotating the vessels 
on their long axis. This is done by passing the 
remaining single end of the far angle suture pos- 
terior to the vessels, while the three ends of the 
near angle suture are passed anteriorly (Fig. 1D). 
The posterior suture line is accomplished with 
one of the three far ends (Fig. 1D). This is tied, 
finally, to the one near angle suture (Fig. 1E, F). 

There are several aspects of the operative 
technique that require special consideration: 

The operator and the assistant who holds the 
angle sutures must eliminate all extraneous 
movement by stabilizing their hands on an im- 
mobile portion of the operative field. This pre- 
caution enhances accurate and atraumatic pass- 
age of the needle through the vessels. 

The complete passage of the needle through 
the vessels should be performed by the operator 
only. Since the operator is in the proper position 
and balance, excess movement and enlargement 
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Fic. 2. Flange method of small arterial anastomosis. See text for detailed description. 


of the needle puncture site through which bleed- 
ing can occur are avoided. 

The stitch includes all layers of the vessel wall 
and all bites of the needle are meticulously 
placed less than 1 millimeter from the cut end of 
the artery and less than 1 millimeter apart. The 
first and last stitches in each row must be placed 
extremely close to the angle sutures in order to 
avoid annoying bleeding from the angles. 

The flange method of small arterial anastomosis. 
This method permits small arteries to be anasto- 
mosed without narrowing the vessel lumen and 
without the sutures ever being exposed to the 
lumen. The flange method is limited in that the 
two vessels to be joined must have a branch 
which may be sacrificed safely. 

The two vessels to be anastomosed are cut at a 
bifurcation (Fig. 2A). 

The “‘Y” or “‘T”’ thus formed is slit along the 
center of the free border of the horizontal limb 
(Fig. 2B), producing a vessel with a flange of 
tissue surrounding the lumen. The flange is 


trimmed down to a circular rim measuring 14 
millimeters. 

The flanges are approximated with 2 No. 7-0 
braided silk atraumatic arterial sutures placed 
opposite each other in the crotch of the previous 
bifurcation (Fig. 2C and D). 

A continuous over-and-over stitch is placed 
along the anterior border with one end of the 
far angle suture and tied to one end of the near 
angle suture (Fig. 2E). The vessel is then rotated 
and the posterior border is similarly sutured 
(Fig. 2F). 

Each stitch must be taken at the edge of the 
lumen incorporating the entire flange in the 
suture line. A potential space for aneurysm or 
clot formation is thus avoided. 


DISCUSSION 


It has been the experience of most investigators 
in the field of arterial suture, that the percentage 
of successful results decreased markedly when one 
was working with vessels of extremely small size. 
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However, as experience with small arterial 
anastomoses accumulated in this laboratory, suc- 
cess with vessels of 114 to 4 millimeters became 
the rule rather than the exception. Failure was 
usually due to some violation of the fundamental 
principles and operative detail as presented in 
the foregoing. Anticoagulants were not necessary 
for success and certainly are no substitute for 
meticulous technique. 

Although an everting type of suture might 
seem preferable in most vascular surgery, accord- 
ing to Shumacker and Lowenberg, the degree of 
narrowing of the vessel lumen produced by such 
a method makes its use unsatisfactory in arteries 
of this small caliber. In a study by Holman and 
Hahn, a series of vessels approximated by inter- 
rupted everting mattress sutures and by the con- 
tinuous over-and-over suture demonstrated an 
average decrease in cross-sectional area of 15 and 
8 per cent, respectively. 

There have been 3 successful clinical applica- 
tions of small arterial anastomoses at this clinic 
in the past 2 years. A left splenorenal arterial 
anastomosis was constructed in a 44 year old 
man with ascending thrombosis of the aorta ex- 
tending to just below the origin of the renal 
arteries (9). A luetic aneurysm of the thoraco- 
abdominal aorta involving the celiac and su- 
perior mesenteric arteries was resected and re- 
placed by an aortic homograft. The visceral 
arteries were anastomosed to the corresponding 
branches of the homograft (8). Immediate re- 
construction of the cervical esophagus was per- 
formed in a patient who had a resection for 
carcinoma by revascularizing a free segment of 
jejunum in the neck. An end-to-end arterial 
anastomosis was performed between the radial 
branch of the superior mesenteric artery and 
the inferior thyroid artery, both measuring 2144 
millimeters in diameter (12). The technical de- 
tails of the small venous anastomosis will be in- 
cluded in the report of this procedure. 


SUMMARY 


1. The fundamental principles and operative 
detail of successful small arterial anastomoses 
are presented. 

2. The clinical application of small artery an- 
astomoses is discussed in relation to injury, an- 
eurysm, or thromboembolic occlusion of essential 
vessels, as well as to organ replacement. 
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TELEVISION RADIOSCOPY DURING OPERATIONS 


ON THE BILIARY PASSAGES 


P. MALLET-GUY, M.D., F.A.C.S.(Hon.), Lyon, France 


In 1952 I pEscriBED the technique of manomet- 
ric and roentgenographic examination of the 
biliary passages during operation (1), and gave 
the conclusions I had reached after an experi- 
ence of 10 years and 1,500 cases. At the present 
time, the number of operations performed in 
this way has risen to 3,000; and for the last 
year I have been using television radioscopy in 
addition to the methods already described. 
Everyone who has used radioscopy in the exam- 
ination of patients with biliary drainage knows 
how much the method facilitates physiopatho- 
logic interpretation and the reading of cholangio- 
grams. However, hitherto radioscopy has not 
been available to the surgeon in the operating 
room, where, in order to reduce the number of 
radiographs required, he has used manometry 
of the biliary passages to assist in the interpreta- 
tion of the x-ray films. 

Various devices have been suggested to secure 
radioscopic control during operation, for ex- 
ample, Porcher had an assistant lying in a 
“coffin” placed under the operating table. But 
this procedure gives the radiologist the decisive 
opinion in the choice of procedure, and the sur- 
geon becomes a mere technician without any 
say in the selection of operation, an unaccept- 
able position, because the surgeon must retain 
both moral and legal responsibility for the 
operation. 

The electronic lens (image amplifier) used in 
cineradiography provides a method by which 
the radioscopic image can be seen in daylight 
through a viewer which restores the image to 
its correct size without reducing its clarity; but 
this picture is available only to the person using 
the viewer, which the surgeon finds difficult to 
do because of the need to preserve asepsis. 

Television radiography solves this difficulty 
because the image can be seen by the surgeon 
and his assistants, and can be relayed through- 
out a whole operating suite. 

The apparatus includes: (1) a portable x-ray 
set, working at 70 kilovolts and 1 or 2 milli- 


amperes; (2) an image intensifier with a cir- 
cular field 12.5 centimeters in diameter; (3) 
an optical device to transmit as bright and clear 
an image as possible; (4) a small television 
camera, of very high sensitivity since the images 
are not so bright as those usually televised; (5) 
a control stand containing the camera mecha- 
nism, the amplifying apparatus, current stabi- 
lizers, the regulating panel for the various ad- 
justments and the screen for the operating room; 
(6) additional television receivers relayed from 
the control stand through coaxial cables; (7) 
a cinecamera synchronized with and focussed 
on one of the receivers. The specifications for 
the television are those usual in France: 819 
lines, 25 images per second, and horizontal 
definition better than 700 bars. 

The tube is placed below the operating table 
(which is not radio-opaque). The composite 
image amplifier-television camera (68 cm. high) 
is fixed to the upright of the portable apparatus, 
brought over the patient, and centered over the 
tube. 

Although not used as a routine in the surgery 
of the biliary passages, in the last year television 
radioscopy has been employed 200 times. It 
does not replace either radiography or ma- 
nometry; rather it adds to the usefulness of both. 
It is possible to make use of radioscopy in the 
intervals between the development of films with- 
out disturbing the arrangements for preoperative 
manometric and radiographic control. But most 
information is obtained if radioscopy is done 
immediately after readings of pressure have been 
made. From the first the drop-by-drop injection 
of the contrast medium is followed on the screen. 
Often agreement between manometric and 
radioscopic data completes the diagnosis at 
once and it is sufficient to take one control radio- 
graph for record purposes. The total time oc- 
cupied by the investigations can then be halved 
and does not exceed 5 minutes. 

Radioscopy can provide new precision in the 
investigation of cases of stone in the common 


747 


tive 
an- 3 
tial | 
lood 
908, 
cta- 
n of 
ood 
the | | 
Dsis. 
and 
| 
B., | 
lur- 
the | 
ress : 
ege | 
| 
the | 
und | 
the 
| 
to- 
Ey | 
nal | 
ies. 7 
ral 
nd 
cal 
eg- 
| 
m- 
to- 


Fic. 1. The portable x-ray set combined with an image 
intensifier and above it the television camera. 


bile duct: (1) In detecting small nonobstructing 
stones. After the first few drops of medium have 
been injected, a transitory dark thin streak ap- 
pears between them. (2) To exclude a diagnosis 
of stone based on a filling defect. Radioscopy 
shows this to be an artefact arising from the in- 
complete superposition of the outline of the 
common bile duct and the duct of Wirsung. 
(3) Especially when a succession of control 
radiographs would otherwise be necessary in 
the course of clearing an obstructed common 
duct, a glance at the screen will tell at once if 
the obstruction has been removed. 

Radioscopy can help in the early diagnosis of 
growths of the ampulla of Vater, before the on- 
set of jaundice, by outlining irregularities of the 
papilla or by demonstrating a transient nar- 


Fic. 2. The screen with the regulating panel for the 
various adjustments. 


rowing or a transient dilatation, after which the 
outline returns to normal. 

In the realm of physiopathology, analysis of 
dystonia of the sphincter of Oddi is very easy on 
the radioscopic screen. 

Finally, it is the surgeon in the operating 
room who himself has at his disposal all these 
complementary pieces of evidence; it is the sur- 
geon himself who without any loss of time draws 
his own personal conclusions from them. 
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A TECHNIQUE FOR THE TEMPORARY CONTROL OF 
BLEEDING DURING TRANSESOPHAGEAL SUTURE 
LIGATION OF ESOPHAGEAL VARICES 


R. MAURICE HOOD, M.D., Commander, M.C., U.S.N., Oakland, California 


TRANSTHORACIC SUTURE LIGATION of bleeding 
esophageal varices is now an accepted procedure. 
This technique was first described by Boerema 
in 1949 but has attained popularity through the 
efforts of Crile, Linton (3, 4), and Linton and 
Warren (5). 

The indications for this operation vary from 
clinic to clinic, some preferring it as a desperate 
measure to be used only when more conservative 
management has failed. Others regard it as the 
procedure of choice for most patients who are 
bleeding massively from esophageal varices. 
Linton has shown that valuable time may thus 
be gained in patients with cirrhosis, during which 
their condition may be improved prior to a 
definitive shunting procedure. 

Every surgeon who has had occasion to per- 
form this operation has been impressed with the 
rather alarming blood loss which accompanies 
an incision through the wall of an esophagus 
containing large distended varices. Vision is ob- 
scured, prolonging the procedure and making it 
technically more difficult. The additional blood 
loss may be critical in a patient who has bled 
massively and who is bordering on or may be in 
overt shock. Therefore, the production of a 
bloodless field would serve two purposes: (1) to 
prevent further blood loss and (2) to make it 
possible to carry out the operation more ac- 
curately and with dispatch, since operating time 
may also be vital in such a patient. 

I have utilized the described technique in 3 
patients with highly satisfactory results. 


TECHNIQUE 


A Sengstaken tube may be left in place while 
the thoracotomy incision is being made. As soon 


From the Thoracic and Cardiovascular Surgery Branch, 
Surgical Service, United States Naval Hospital, Oakland, Cali- 
fornia. 

The opinions or assertions contained herein are the private 
ones of the author and are not to be construed as official or re- 
flecting the views of the Navy Department or the Naval Service 
at large. 


as the pleural space is opened, the mediastinal 
pleura is incised longitudinally for 4 to 5 inches 
beginning just superior to the esophageal hiatus. 
Then the esophagus is rapidly mobilized at a 
point 1 to 2 centimeters above the diaphragm by 
using finger dissection. A 14 inch umbilical tape 
is placed around the esophagus at this point and 
incorporated into a Rommel tourniquet. The 
intraluminal balloon is deflated and removed. 
Moderate constricting pressure is then exerted, 
which will occlude the varices. This maneuver 
requires less than 1 minute. 

With the tourniquet in place, a 10 to 15 
centimeter longitudinal incision is made through 
the wall of the esophagus. The varices are then 
oversewn after the technique of Linton. It will 
be observed that the operative field is practically 
bloodless, yet the varices will usually remain 
distended and easily seen. If hemostasis is not 
complete or if the varices empty and become 
invisible, a second tourniquet may be applied 
just below the aortic arch (Fig. 1). 

After completion of the procedure the tourni- 
quet may be released and the stomach emptied 


Fic. 1. Drawing demonstrating the use of 2 tourniquets 
to occlude esophageal varices after which a longitudinal 
incision is made into the lumen of the esophagus and the 
varices are oversewn with a continuous catgut suture. 
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of the rather large amount of blood usually 
present. The cardiac area is then inspected and, 
if necessary, the incision may be extended into 
the stomach if additional varices are found which 
require further suturing. 


SUMMARY 


A simple modification of technique for the 
control of bleeding from the esophagus during 
transthoracic suture ligation of esophageal 
varices is presented. It is a safe and quickly ap- 
plicable method. It facilitates the operation and 
reduces blood loss. 
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A TECHNIQUE EMPLOYING HYPOTHERMIA FOR THE 
REPAIR OF ATRIAL SEPTAL DEFECTS 


F, JOHN LEWIS, M.D., F.A.C.S., Chicago, Illinois, and 
SUAD A. NIAZI, M.B., Ch.B., Clarkfield, Minnesota 


AFTER FIVE AND ONE-HALF YEARS’ EXPERIENCE 
in the repair of atrial septal defects with hypo- 
thermia we present this description of our tech- 
nique hoping that it will prove useful to others 
interested in this type of surgery. Hypothermia 
permits repair under direct vision in a bloodless 
field through the use of relatively simple me- 
chenical aids and it is suitable for patients in a 
wide range of age and body size. 


TECHNIQUE 


Preoperatively there has been no unusual prep- 
aration. Some of the patients have been digital- 
ized for indications such as auricular fibrillation 
and congestive heart failure, but digitalization 
has not been used routinely. Penicillin is given 
routinely, however, for 24 hours prior to surgery. 
Edema is treated vigorously in the few patients 
in whom it exists prior to surgery. 

The equipment is assembled and tested with 
the aid of check-lists which list the special respir- 
atory equipment and the machinery for eooling 
and warming as well as the operating instru- 
ments. Additional check-lists for the immediate 
preoperative preparation of the equipment and 
the patient and for the actual operative procedure 
are also helpful. By trusting these lists rather than 
memory the whole effort moves along without 
confusion. 

Anesthetic induction with thiopental sodium 
and intratracheal intubation are carried out 
while the patient is still on the cart that carried 
him to the operating room. He is then transferred 
to the operating table on which lies one of the 
two large refrigerating blankets which has been 
cooled to a temperature of about 20 degrees F. 
Electrocardiograph limb leads are attached by 
using subcutaneous needles, an electrical ther- 
mometer is placed in the rectum, and a poly- 
ethylene tube is inserted into the radial artery 
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and attached to a mercury manometer. After 
covering the patient with wet hand towels, the 
second refrigerating blanket is laid on top and 
wrapped around him (Fig. 1A). Cotton blankets 
over this help to keep the refrigerating blankets 
cool. Nevertheless, the temperature of the fluid 
flowing through the refrigerating blankets comes 
up and levels off at 25 to 30 degrees F. Following 
these preliminary steps, the intratracheal tube is 
disconnected from the standard anesthesia ma- 
chine and attached to an automatic respirator 
which provides 5 per cent carbon dioxide and 
oxygen under intermittent, positive pressure at a 
constant rate and volume. 

Adjustments which we make in the blanket 
temperature, either up or down, are governed by 
the patient’s size and the rapidity of his tempera- 
ture drop, but the objective has been to reach a 
low rectal temperature of 83 to 86 degrees F. 
(28 to 30 degrees C.) at the time the cardiac in- 
flow is occluded and then to rewarm the patient 
as rapidly as possible. As the temperature drops 
below 93 degrees F. (33.8 degrees C.) during 
cooling, the temperature of the blankets may be 
increased to 60 to 70 degrees F., but the thora- 
cotomy is usually not started until the rectal 
temperature has fallen to 89 degrees F. (31.6 
degrees C.). As soon as the cardiotomy has been 
completed, the blanket is warmed to 110 degrees 
F. in order that the rewarming may start while 
the operation is being completed. 

Some additional description of the anesthesia 
technique is in order, for it differs in some re- 
spects from the technique employed by others 
using hypothermia. We have used intravenous 
thiopental sodium and flaxedil® (gallamine 
triethiodide) mixing the two agents in a syringe 
(25 mgm. of thiopental sodium and 4 mgm. of 
flaxedil per c.c.), though, occasionally, in the 
latter part of cooling thiopental has been given 
alone. These agents have the advantage of being 
nonexplosive, and they are relatively easy to use. 
Throughout cooling the patient is kept at a 
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deeper level of anesthesia than would be neces- 
sary simply to get him through the operation. 
Enough anesthesia is given to abolish all visible 
and palpable muscle tremors or shivering, and 
this has usually required 30 to 35 milligrams of 
thiopental per kilogram for the entire procedure. 
We have tried to avoid muscle activity because 
the most important benefit of hypothermia—the 
reduced metabolic rate—is lost if the patient 
shivers. 

The automatic respirator employs a semiopen 
system rather than the circle absorption system 
characteristic of most anesthesia machines. It 
consists of 2 solenoid valves which are controlled 
by an electronic timing circuit, as described by 
Turbak and associates. The inspiratory valve 
opens to a tank of.5 per cent carbon dioxide in 
oxygen through a pressure reducing valve and 
an expansion chamber. The expiratory valve 
(which is closed while the inspiratory valve is 
open and vice versa) simply leads to the ambient 
air. By providing a constant minute respiratory 
volume (12 to 15 liters in adults) throughout the 
procedure, the patient is hyperventilated at the 
lower temperature levels. Therefore, if oxygen 
without carbon dioxide is given, respiratory al- 
kalosis and a high blood hydrogen ion concen- 
tration will invariably develop but this is avoided, 
and the hydrogen ion concentration kept almost 
constant by simply using a mixture of 5 per cent 
carbon dioxide in oxygen. As an alternative, the 
hydrogen ion concentration could be controlled 
by decreasing the minute respiratory volume as 
the temperature falls, but this technique is more 
difficult, and to carry it out properly the re- 
spiratory volume should be governed by frequent 
measurements of the alveolar carbon dioxide. 
Moreover, if this scheme is employed, serious 
difficulty is encountered in trying to maintain 
uniform lung ventilation once the chest has been 
opened. The temperature will be low at this 
point, and consequently the minute respiratory 
volume, as governed by measurements of the 
alveolar carbon dioxide level, will be small; 
therefore, segments of the lung are apt to become 
atelectatic. Unoxygenated blood is shunted 
through these nonventilated segments without 
encountering alveolar air. If attempts are made 
to correct this difficulty by temporarily hyper- 
ventilating the lungs, there is a deleterious up- 
ward shift in the blood hydrogen ion concentra- 
tion—a shift which predisposes to ventricular 
fibrillation. These problems can be avoided by 


simply using a semiopen, automatic respirator 
which administers 5 per cent carbon dioxide in 
95 per cent oxygen throughout. 

During the entire procedure the cntenaitiin 
graphic pattern is monitored on an oscilloscope 
(Fig. 1A). Temporary cardiac arrhythmias are 
relatively frequent in these patients, especially 
at the lower temperatures, and while the heart 
is being manipulated. If auricular fibrillation 
occurs, no special remedy is indicated, but we 
often give 100 milligrams of procaine amide 
intravenously if there are runs of ventricular 
extrasystoles during cooling. If ectopic beats oc- 
cur during preliminary cardiac manipulation, 
we desist until a regular beat returns. 

When the temperature has fallen to the de- 
sired level (approximately 89 degrees F. or 31.6 
degrees C.), and with the patient still in the 
supine position, the top blanket is drawn down 
to permit exposure for a transverse submammary 
incision (Fig. 1B). Loops are placed around both 
cavae and usually around both lung roots (Fig. 
1C), but before proceeding to interrupt the cir- 
culation the surgeon explores the cardiac cham- 
bers by inserting a finger through the right 
atrial appendage (Fig. 1D). 

After preparations have been completed, the 
cardiac inflow is occluded by tightening the 
ligatures around the cavae and the lung roots, 
and the outflow is occluded by clamping the 
aorta and the pulmonary artery with a Satinsky 
vena cava clamp, one blade of which is passed 
through the transverse sinus of the heart. 

With the atrium opened widely and the right 
side of the heart emptied of blood (Fig. 1E), the 
defect is repaired with a running stitch of No. 00 
silk reinforced with 2 or 3 additional interrupted 
stitches. As pointed out previously (1), the de- 
tails of the repair depend upon the anatomy of 
the particular defect. Before the running stitch is 
tied, air is washed out of the left atrium by in- 
jecting saline under pressure through a small 
metal tube (Adson, neurosurgical, suction tip) 
(Fig. 1F). The right atrium is filled with blood 
by releasing the inferior vena cava, and the car- 
diotomy wound in the atrium is then closed with 
a large Satinsky clamp as the traction sutures on 
the edge of the wound are elevated (Fig. 1G). 
Circulation is resumed before closing the car- 
diotomy wound with silk. 

A firm repair of the chest wound is more 
difficult in adults than in children, but it can be 
achieved. A V-shaped rather than a straight 
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Fic. 1. This illustration shows the steps for repairing atrial septal defects under hypothermia. 
A, The patient has been anesthetized, intubated, and wrapped in the refrigerating blankets. ‘The 
automatic respirator, oscilloscope, and arterial manometer are shown at the left. B, The bilateral 
submammary incision. C, Loops of tape are in place around each cavae and the right lung root, 
and the sites of the atrial incision are shown. D, Digital exploration is carried out prior to the open 
cardiotomy. If mitral stenosis is encountered at this time, a commissurotomy is done. E, After car- 
diac inflow and outflow interruption the right atrium is opened widely to expose a typical foramen 
ovale defect. F, As the first, continuous, repair suture is about to be tied and the left atrium is filled 
with saline injected through a small metal tube. G, The atrial incision is closed with a large clamp. 
After this, circulation is restarted while the incision is being sutured. H, The patient is warmed in 
a bath of hot water. 
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transection of the sternum helps, for it allows 
locking of the sternal fragments. Fixation of these 
fragments is accomplished with 3 double sutures 
of heavy, twisted, stainless steel wire, and further 
stabilization is achieved by using 2 heavy peri- 
costal sutures of catgut on either side. 

The method of rewarming employed depends 
upon the patient’s size. By warming the blankets 
to 110 degrees F. a child’s temperature may be 
brought up while the wound is being repaired, 
but larger patients will still have a low body 
temperature after the chest has been closed. They 
are placed in a bath of hot water (Fig. 1H), at 
about 112 degrees F. until the body temperature 
has reached approximately 95 degrees F. Even 
though rewarming is stopped at this rectal tem- 
perature, there will occasionally be an overshoot 
to 101 to 102 degrees F. in the first few post- 
operative hours. 

After the temperature has reached normal 
there is nothing unusual in the postoperative care 
of these patients. Atelectasis may be a troubling 
complication, and cardiac arrhythmias—usually 
auricular fibrillation—may come and go. In the 
early postoperative hours there is some danger of 
bleeding. We are not certain from our own ex- 
perience that the tendency to bleed is any greater 
after these operations than it is after operations 
of similar magnitude done at normal tempera- 
tures; but this sometimes appears to be the case. 
Frequently, an adult patient will lose 1,000 cubic 
centimeters of blood through the chest catheters 
during the first 12 hours postoperatively. All pa- 
tients have their measured blood loss generously 
and promptly replaced, for we believe that any 
drop in blood pressure is best regarded as second- 
ary to bleeding rather than as due to some ob- 
scure vasomotor collapse or to heart failure. 


DISCUSSION 


We have used hypothermia for the direct 
vision repair of atrial septal defects in 65 patients, 
and in general, the results, which have been 
described in another publication (2), have been 
good. There were 7 operative deaths in this series, 
although there was only 1 death among the last 
21 patients. 

The anesthetic technique described in this 
article, employing an artificial respirator and the 
administration of a mixture of 5 per cent carbon 
dioxide in oxygen, has been used for the last 32 
patients with only 2 instances of ventricular 
fibrillation. Among the first 33 patients, on the 
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other hand, manual respiratory control was used, 
and there were 11 instances of ventricular fibril- 
lation. We believe that the artificial respirator 
which permits a better control of the blood 
hydrogen ion concentration level has helped to 
decrease the risk of serious arrhythmias among 
these patients. Simultaneously with this change 
in respiratory technique, however, we have made 
other changes which might have helped to reduce 
the incidence of ventricular fibrillation. We have 
used deeper levels of anesthesia, we have used a 
slightly higher body temperature (median low 
temperature of 28.0 degrees C. in the patients 
with manual respiration and 28.5 degrees C. in 
the last group who were on the automatic res- 
pirator), and we have gained in experience. As 
is so often the case in clinical medicine, our con- 
tention, in this case that automatic respiration is 
best, has not been established with an adequately 
controlled study. Nevertheless, the theoretic, ex- 
perimental, and clinical evidence which we have 
gathered support the idea, and we plan to con- 
tinue using an automatic respirator for hypo- 
thermia patients. 

There are, of course, other ways to repair 
atrial septal defects, and it is not possible to say 
that one technique is clearly the best. On the 
basis of our own experience we cannot compare 
our open technique with the various closed meth- 
ods that have been recommended to repair atrial 
septal defects. We have not tried them. Good 
results have been obtained with closed techniques, 
and other surgeons will doubtless continue to use 
them, at least for a while. But if the operative 
field can be exposed under direct vision, without 
undue additional risk, the technique that pro- 
vides such exposure should represent an advance 
over closed methods. The current trend in heart 
surgery unquestionably favors open rather than 
closed operations. Following the introduction of 
hypothermia for open operations interest in extra- 
corporeal pump-oxygenators quickened, and they 
are now widely employed. One may ask if they 
should not replace hypothermia to repair atrial 
septal defects, especially after these machines 
have been perfected and made safer. Pump- 
oxygenators provide the important advantage of 
longer operating time while the heart is open. 
We have not yet used pump-oxygenators clin- 
ically to repair atrial septal defects, and there 
are, as yet, no adequate reports in the literature 
by others regarding the use of pump-oxygenators 
to repair significant numbers of this defect. 
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Doubtless such reports will be forthcoming; still 
it may take some time before the relative merit 
of the various possible methods for repairing 
atrial septal defects—closed, open with hypo- 
thermia, and open with pump-oxygenators—is 
established. It is possible that more than one 
technique may retain a place in the field. 
Hypothermia has some valuable attributes. It 
allows open repair in a bloodless field without 
complex equipment, without a special team of 
assistants, without heparinization of the patient, 
and without special blood donors. Time limita- 
tion is its most important disadvantage. This 
limitation may be partially overcome by adding 


selective coronary perfusion or by using lower 
body temperatures. But we have not felt that 
either of these changes or that the use of the 
pump-oxygenators was needed in order to repair 
most atrial septal defects in an open field. 


REFERENCES 

1. Lewis, F. J., Varco, R. L., Tauric, M., and N1az1, 
S. A. Surgical anatomy of atrial septal defects; ex- 
perience with repair under direct vision. Ann. Surg., 
1955, 142: 401. 

2. Lewis, F. J., WiINcHELL, P., and Basuour, F. A. 
The open repair of atrial septal defects; results in 63 
patients. J. Am. M. Ass., 1957, 165: 922-927. 

3. Tursax, C. E., Benjamin, R. B., Levy, L. M., and 
Lewts, F. J. An improved electronic respirator. 
To be published. 


ed, 
ril- 
‘tor 
0d 
| to 
ong | 
age | 
ade 
uce 
ave 
da 
ow 
nts 
in 
As | 
on- 
n is 
ely 
ave | 
on- 
po- 
air : 
say 
the 
are | 
th- 
‘ial 
od 
ies, 
use 
ive 
ro- 
ace 
art 
an 
of | 
ra- 
ey | 
‘ial 
nes 
1p- 
en. 
in- 
ere 
ire 
ors 
ct. 


THE SURGEON’S LIBRARY 


Reviews of New Books 


THE VERY COMPREHENSIVE and excellent volume en- 
titled Chirurgie du pancréas' (Surgery of the Pancreas) 
is written by two experts in this field. The monograph 
consists of more than 500 pages and contains many well 
chosen and clearly reproduced photographs, photo- 
micrographs, drawings, and sketches. The text is well 
arranged and different types of print render the book 
very readable; topics of interest are readily found. 

The material covered is not merely surgical. When- 
ever known, there is a thorough discussion of the 
etiology, pathogenesis, symptomatology, clinical forms, 
operative diagnosis, methods of treatment (surgical 
and nonsurgical) of the different disease entities, as well 
as of their sequelae and prognoses. Case histories are 
presented to illustrate the different clinical aspects. 

The chapters on acute and chronic pancreatitis and 
cancer of the pancreas are very detailed. The surgical 
procedures are presented by a concise description and 
are clearly illustrated. The authors show special in- 
terest in diagnostic roentgenology in relation to the 
pancreas and choledochus, such as pancreatography 
and direct cholangiography. 

The pertinent recent literature of the French, 
German, Anglo-American language, and others is 
very well covered. However, in spite of the familiar 
references, this volume represents not merely a re- 
view of the standard issues, but contains many original 
thoughts. 

This book would be of great benefit and ideal for 
the surgeon whose interests surpass surgical procedures 
or surgery per se. Many parts would also be of in- 
terest to the internist, especially the detailed chapters 
concerning the diagnosis of the different lesions and 
the question of medical versus surgical treatment. It 
is, however, too detailed for the reader interested in a 
rapid scanning of this field. The language might im- 
pose an impediment for many, as a more than average 
knowledge of a foreign language is necessary to read 
this well written book with understanding. 

— Herbert K. Beutler. 


THE VOLUME entitled International Congress of Gastro- 
enterology* incorporates the fifth meeting of the Associ- 


ICHIRURGIE DU PANCREAS. By Lucien Leger and Jacques 
Brehant. 504 pages, 154 illustrations. 4.800 fr. Paris: Masson et 
Cie, 1956. 

2INTERNATIONAL CONGRESS OF GASTROENTEROLOGY. Fifth 
meeting of L’Association des Sociétés Européennes et Méd- 
iterranéennes de Gastro-Entérologie. London, July 18-21, 1956. 
634 pages, illustrated. Basel and New York: S. Karger, 1957. 


ation of European and Mediterranean societies of 
gastroenterology held at the Royal College of Surgeons 
in London, England, from July 18 to 21, 1956. The 
session opened with a series of papers on the subject 
of nonmalignant conditions of the esophagus, con- 
tinued with a series on premalignant conditions of the 
gastrointestinal tract, and ended with papers on ul- 
cerative colitis. All of the papers are collected in book 
form as a full record of the proceedings of this inter- 
national congress of gastroenterology. The volume is 
concerned with the many aspects of gastroenterology 
and includes the writings of distinguished authors in 
many special subjects from many different countries. 
An excellent cross section of gastrointestinal know- 
ledge and interest in the European and Mediterranean 
areas, as well as in the United States, is presented in 
this volume. —Clifford F. Barborka. 


THE VOLUME edited by Emil A. Naclerio’ presents a 
detailed discussion of modern day concepts in the 
diagnosis, treatment, pathology, physiology, and anat- 
omy of the bronchopulmonary system and its diseases. 
Some 142 authors have contributed to the book. All 
are experts in their fields and each has presented an 
authoritative discussion of his subject. Each of the 
sections is not only complete in itself with respect to 
the subject material presented but is also linked 
logically with the subjects presented in other chapters 
and sections of the volume. Each author has succeeded 
in maintaining a concise writing style and has also 
provided a precise accounting of his subject material. 
As a result, the volume serves not only as a reference 
work and as a review of the basic concepts of physi- 
ology, anatomy, and pathology of the bronchopul- 
monary system but also as a guide to diagnosis and 
therapy. 

The first section of the volume is devoted to the 
basic considerations of anatomy, pathophysiology, and 
bacteriology as each of these relates to diseases or 
malformations of the bronchopulmonary system. Es- 
pecially important are the pages which present the 
value of lung biopsy in disseminated pulmonary dis- 
ease. The place which bronchoscopy holds in the 
management of bronchopulmonary diseases is admir- 
ably discussed. 


3BRONCHOPULMONARY Diseases; Basic Aspects, D1AGNosis 
AND TREATMENT. By 142 authors, Edited by Emil A. Naclerio, 
M.D. 956 pages, 719 illustrations. $24.00. New York: Paul B. 
Hoeber, Inc., 1957. 
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THE SURGEON’S LIBRARY 


An important section of the volume is devoted to 
roentgenology. This is a most valuable part of the 
book and the subject is presented in considerable de- 
tail. The many black and white drawings of represent- 
ative roentgenograms depicting different disease proc- 
esses are most helpful in the understanding of not 
only the roentgenographic appearance of such dis- 
eases but also the disturbed anatomy and physiology 
associated with these conditions. 

Another part of the book deals with the relationship 
of bronchopulmonary diseases in conditions affecting 
the heart and great vessels. Diseases of the pulmonary- 
arterial system, including pulmonary embolism, in- 
farction, edema, and hemorrhage, are discussed in this 
section. 

Other subjects presented include the use of steroid 
compounds in the treatment of bronchopulmonary 
disease, and the present surgical management of coin 
lesions, decortication of the lung, injuries of the lung. 
and disorders of the bronchi and trachea. The section 
on primary cancer of the lung is an excellent one and 
is skillfully presented. The problems of pyogenic 
abscess, segmental resection of the pulmonary paren- 
chyma, and the diagnosis and treatment of tubercu- 
losis are also described in this section. Current 
concepts in the management of pulmonary tuberculo- 
sis and the value of various medical and surgical 
procedures are assessed with reference to the resistance 
of tubercle bacteria, the severity of the disease, and 
the relationship between the conservative and the 
more radical approaches to this problem. 

A review of a book such as this is an easy task. Val- 
uable information has been assembled by a thoughtful 
and diligent editor from magnificent contributions by 
recognized experts in the field of bronchopulmonary 
disease. Such expert efforts must of necessity culminate 
in a superb volume. These authors have succeeded 
exceptionally well in presenting in textbook form the 
modern principles of treatment of the many problems 
associated with bronchopulmonary disease. 

Although the concepts in management of diseases 
of the bronchopulmonary. system seem to change 
rapidly, this volume will be an enduring one. The 
editor and the contributors have stressed the basic 
principles underlying the diagnosis and treatment of 
these disorders and have avoided discussions of con- 
troversial methods of therapy. For any physician 
interested in diseases of the bronchopulmonary system 
this volume should be one of the most valuable books 
on his reference shelf. — Orville F. Grimes. 


THE VOLUME entitled Pneumoencephalography* should be 
considered a classic in neurosurgical, neurologic, and 
radiologic literature. Starting with the table of con- 
tents, which is clear, descriptive, and complete to 
enable ready reference for particular problems, and 
continuing through 28 chapters to the references and 
index, the detail, makeup, literary style, illustrations, 
and choice of type enable informative and pleasant 
reading. 

It is the reviewer’s belief that lettering of the illus- 
trations would be helpful as well as an improvement. 

By E. Graeme Robertson, M.D. 


(Melb.), F.R.C.P., F.R.A.C.P. 482 pages, illustrated. $14.50. 
Springfield, Ill.: Charles C Thomas, 1957, 
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As it is, one cannot readily determine which is A, B, 
or C. This detracts somewhat from the references to 
the illustrations. 

The introductory chapter describes simply the his- 
tory of the development of pneumoencephalography 
and credits important contributions without going into 
boring detail. Chapter 2, on the “Distribution of Gas,” 
should be carefully read by anyone who is interested 
in the mechanisms and the reasons for the findings in 
pneumoencephalography. The factors to be consid- 
ered in the principles of pneumoencephalography, 
the basic technique, and reasons for success or failure 
are carefully analyzed in 4 chapters. One chapter, 
each, is utilized for discussion of the third ventricle, the 
aqueduct of Sylvius, the third ventricle and cisterns. 
the pathologic appearances of the third ventricle, the 
suprasellar region, the lateral ventricles, and the 
lateral ventricle deformities by neoplasm. The clinical 
entities and the pneumoencephalographic findings are 
carefully analyzed. 

While case histories are used for description, they 
are not repetitious or monotonous. The illustrations of 
the anatomic specimens and roentgenograms which 
accompany or are a part of each point of discussion 
are exceptionally clear, descriptive, and informative. 
The use of pictures or drawings to illustrate the posi- 
tion of the patient and relation of the x-ray appartus 
should be very helpful to the encephalographer. Since 
reading this monograph very carefully, the reviewer 
believes that he has improved his encephalographic 
technique. 

In summary, as before stated, the reviewer believes 
that a classic monograph has been added to the medi- 
cal literature, and one which could be a basic text for 
anyone interested in pneumoencephalography. 

— David Cleveland. 


THE NEw EDITION of Extensile Exposure’ by Arnold K. 
Henry continues to give evidence of the laudable 
dependence of a surgeon upon the facilities of the 
dissecting room; the new volume represents the kind 
of textual and pictorial product which the reader 
might expect to emanate from the Royal College of 
Surgeons of Ireland. 

The book is written in a style which combines 
scholarship, technical knowledge, and a stimulating, at 
times even chatty, style. The pictures are original in 
conception, helpful in content. 

The new edition is almost double the size of its 
predecessor. A great deal of new material has been 
added to cover exposure of the long bones, the 
surgical anatomy of the neck, thoracic inlet, lungs, 
and thoracic division of the sympathetic chain. True 
to the implications of the title of the volume, Henry 
advises long incisions, with respectful avoidance of 
areas traversed by cutaneous nerves. 

The semischematic figures immediately attract the 
reader’s attention. Notable for their possible service 
are those which depict the morphologic basis for 
stripping angle at sites of osseomuscular fusion, the 
muscular gutter for cephalic vein, the disposition of 


5EXTENSILE Exposure. By Arnold K. Henry, M.B., Dublin; 
M.Ch. (Hon.) Trinity College, Dublin, and Cairo; FRCS. 
2nd Ed. 326 pages, illustrated. $10.00. Baltimore: Williams & 
Wilkins Co., 1957. 


be 
— | 
of 4 
ons 
“he | 
ect 
on- | 
the 
ul- 
0k 
er- 
= is 
ies. 
“an 
in 
Sa 
the 
at- 
es. 
All 
an 
the 
to 
ed 
ers 
led 
lso 
al. : 
ice 
'Si- 
ul- 
nd 
he 
nd 
or 
| 
he 
is- 
he 
ir- 
iO, 
B. 


758 Surgery, Gynecology ¢ Obstetrics » June 1958 


the infraclavicular fascia, sites for fingerbreadth 
measurements in vertebral surgery, position and ex- 
tent of intermuscular ‘“‘seams”’ and planes of cleavage, 
and utilization of the hand to indicate the positions of 
deeply placed vessels and nerves. 

Nomenclature in parts of the book may present a 
lesser stumbling block to those who have received 
their medical education in the United States, where 
a stout effort has been made to adhere to the Basle 
(BNA) terminology. However, since even the latter is 
in a state of carefully superintended, sometimes un- 
rewarding, flux, Professor Henry’s decision to use 
names which custom sanctions is certainly defensible. 
Even the retention of personal names in nondescrip- 
tive association with human structures is forgivable 
when the inadequacy of the present day term is made 
clear. To select a single example Henry employs 
“space of Retzius’’ for the abdominopelvic interval of 
which the retropubic component is but a part— 
broadening his conversational presentation to include 
the ground plan of the area, its boundaries, septa, and 
adherent structures encountered in the course of 
surgical exploration. 

Altogether, the volume, Extensile Exposure, is a 
desirable book; it is readable, energizing, and in- 
structive. Throughout the volume, Arnold Henry’s 
handling of his subject carries the conviction of matu- 
rity in the allied fields of pedagogy and surgical 
handicraft. —Barry Anson. 


Tue aim of the authors and publisher of the book 
entitled Operative Obstetrics’ was to make it a compan- 
ion to Williams’ Obstetrics. The authors believe their 
book is necessary because the refinements and pitfalls 
in obstetric surgery cannot be described nor detailed 
adequately either in an atlas or in a general textbook 
of obstetrics. Furthermore, they maintain that it is 
impractical today to include the details of many 
operations, as well as the necessary procedures, in a 
comprehensive text on obstetrics. In conformity with 
this belief, the chapter on ‘“‘Forceps” contains more 
than 200 illustrations. In some instances the allotment 
of illustrations is disproportionate. There are 16 illus- 
trations for appendectomy, but only 7 show the use of 
local infiltration anesthesia for cesarean section. Also, 
there are 10 illustrations for paravertebral anesthesia, 
even though this form of anesthesia alone or in com- 
bination with other types of anesthesia was employed 
only 250 times in 12,355 deliveries at the New York 
Hospital. Local anesthesia, usually with other forms 
of anesthesia, was used in about 6,000 cases. 

In the discussion on therapeutic abortion, the au- 
thors properly condemn the use of irradiation for the 
purpose of interrupting pregnancy. In the section on 
induction of labor, the bougie and balloon are 
described, but the authors have not used either of 
these procedures for many years. 

The authors strongly advise the use of axis-traction 
forceps whenever indicated and the more frequent use 
of the Kjelland and Barton forceps in tranverse and 
posterior positions. They say the old adage “‘learn to 
use one type of forceps’ no longer has a place in 


6OpERATIVE OssteEtRICS. By R. Gordon Douglas and William 
B. Stromme. 735 pages, 859 illustrations. Price $20.00. New 
York: Appleton-Century-Crofts, Inc., 1957. 


modern obstetrics. They attempt external cephalic 
version during the last few weeks of pregnancy for 
correction of breech presentation, except when con- 
fronted with certain contraindications, such as pre- 
mature rupture of the membranes, engagement of the 
breech in the pelvis, previous classical cesarean sec- 
tion, and other reasons. 

The low cervical cesarean section is the preferred 
operation, except for the occasional indication for 
cesarean hysterectomy or extraperitoneal operations, 

This is an excellent book, and the authors have ac- 
complished their aim in a magnificent manner. The 
text is well written in a lucid style. The advice given 
is practical and authoritative because it is based on 
the extensive experience of the authors as obstetri- 
cians, teachers, and investigators. The illustrations 
are beautiful, clear, and instructive; most of them are 
the work of such great medical artists as Elizabeth H. 
Broedel and Emily M. Freret. The lists of references 
are complete and up to date. The paper is sturdy, the 
type is clear, and the book is well bound. Both the 
authors and the publisher are to be congratulated on 
this outstanding book. —J. P. Greenhill. 


ONE OF THE CONTRIBUTORS to the book, Management of 
Complications in Eye Surgery,’ quotes the adage: “‘The 
only surgeon who does not have to deal with compli- 
cations is one who does not operate.” Most textbooks 
of ocular surgery devote only a paragraph or two to 
complications at the close of each chapter, and this 
text is an attempt to amplify these apologetic para- 
graphs and present them in an orderly fashion. 

There are 3 introductory chapters on the anesthetic, 
medical, and psychiatric complications of ocular 
surgery. Except for the specific references to regional 
anesthesia about the eye, this section may be read 
with profit by all surgeons. The succeeding chapters 
are devoted to complications of the various opera- 
tions performed by ocular surgeons. Each chapter is 
written by an authority in the field, so that there is a 
wide variety of presentations. For example, Thorpe’s 
chapter on intraocular foreign bodies is a complete 
“‘how-to-do-it” exposition on the management of 
such injuries, while Kronfeld limits himself to a dis- 
cussion of one complication of intraocular surgery, the 
flat anterior chamber. 

This main corpus of the book is followed by a con- 
cluding section of topics that are not strictly surgical 
complications. These include endocrine exophthal- 
mos, rehabilitation of the low vision patient, and a 
reproduction of a report of a committee of the Council 
on Industrial Health on estimation of loss of visual 
efficiency. Although in a sense extraneous to the 
premise of the book, this is one of the most valuable 
sections thereof and a ‘“‘must”’ for all surgeons who are 
required to evaluate industrial visual disability. 

— David Shoch. 


Tue Group of distinguished Scandinavian surgeons 
who planned the first congress and the organization 
of the International Society of Plastic Surgeons and 

7MANAGEMENT OF COMPLICATIONS IN EYE SuRGERY; AVOID- 
ANCE OF PITFALLS AND TREATMENT OF DiFFICULT SITUATIONS IN 
OpuTHALMOLoGic OpErRATions. Edited by R. M. Fasanella, 
M.D. 422 pages, illustrated. $16.00. Philadelphia and London: 
W. B. Saunders Co., 1957. 
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particularly their secretary, Dr. Tord Skoog,*® deserve 
great credit for the well written and well illustrated 
report of that congress. The wide range of subjects 
covered is indicated by the twelve chapter headings: 
Burns, Cleft Lip and Palate, Jaws, Nose, Eye, Ear, 
Scalp and Cranium, O6csophagus, Breast and 
Abdomen, Genitals, Hand, Clinical and Experi- 
mental Research. Two concluding chapters are de- 
voted to miscellaneous conditions and motion pic- 
tures. 

The first two chapters, on Burns with twenty-nine 
presentations, and Cleft Lip and Palate with eighteen, 
comprise well over one-third of the volume. ‘The re- 
maining chapters are of fairly equal length with 
presentations varying in number from two (Scalp and 
Cranium) and three (Oesophagus) to eight (Hand) 
and eleven (Clinical and Experimental Research). 
Each presentation is written in English, and is 
followed by abstracts in French, German, and Spanish. 
This feature alone makes one realize how much thought 
and effort have been expended in preparing these 
transactions for publication. 

The majority of the papers presented are illustrated, 
some profusely, and the illustrations are reproduced 
with unusual clarity. Not the least interesting feature 
of the volume is the group of photographs of many of 
the distinguished participants in the congress and of 
their wives. 

It would be difficult, perhaps unfair, to select from 
so many admirable presentations any for special com- 
ment. The importance of the burn problem is stressed 
by the space that has been allotted to it. Blocker’s 
discussion of treatment in the event of mass disaster, 
Jackson’s (of Birmingham, England) paper on early 
excision and grafting of extensive deep burns, Muir 
and Grummit’s (of Norwood, feces paper on the 
same subject, Skoog’s discussion of homografting and 
skin storage, accompanied by excellent illustrations, 
Troll’s (of Stockholm) estimation of red cell destruc- 
tion in burns, the report of Lieutenant Colonel Curtis 
Artz and his group of Fort Sam Houston, Texas on 
fatal septicemia in severely burned patients are all of 
great interest to every worker concerned with the 
burn problem. A number of well illustrated papers on 
the treatment of burn contractures adds further in- 
terest to this section. 

The report of these transactions in their entirety 
provides a comprehensive view of the variety and 
difficulty of the many problems that confront the 
plastic surgeon and of how men in widely separated 
world areas are attacking those problems. 

—Sumner L. Koch. 


THE LATEST ADDITION to the John Alexander mono- 
graphs on thoracic surgery is a practical book entitled 
The Postoperative Chest? which will be appreciated 
chiefly by men working in small communities where 

STRANSACTIONS OF THE INTERNATIONAL SociETY OF PLAsTIC 
Surceons. First Congress (Stockholm and Uppsala-1955). 
Edited by Tord Skoog, M.D., with the help of others. 568 pages, 
— $20.00. Baltimore: The Williams & Wilkins Co., 


PosToPpERATIVE CHEsT; RADIOGRAPHIC CONSIDERATIONS 
Arrer THoracic Surcery. By Hiram T. Langston, M.D., 
Anton M. Pantone, M.D., and Myron Melamed, M.D. 228 
pages, illustrated, $8.00. Springfield, Ill.: Charles C Thomas, 


only a small amount of thoracic surgery is done. It 
shows the roentgenographic appearance of the chest 
after various thoracic operations, and shows them 
clearly. There are line drawings which serve to 
interpret the roentgenograms. The rather bizarre 
changes that appear in the x-ray examination of the 
chest following thoracic operations, and which are the 
result of normal changes, are well known to those ex- 
perienced in thoracic surgery, or in the interpretation 
of roentgenograms taken after thoracic operations. 
The roentgenologist unfamiliar with these normal 
changes will see evidences of pneumonia, atelectasis, 
and fluid formation, and will not know the explana- 
tion for these findings. Even men well trained in 
general roentgenology will be puzzled by these 
changes which occur so frequently. This book, there- 
fore, should prove of great value, and should help 
raise the quality of thoracic surgery throughout this 
country. 

Very few books are perfect and this one has one de- 
fect. Occasionally the time period after operation is 
not given. This volume should be in the hands of all 
who do occasional chest operations, and especially in 
the hands of the roentgenologists who work with them. 
For men who are experienced chest surgeons and the 
roentgenologists associated with them, the book will 
prove interesting. To the teacher of chest surgery it 
should be very valuable. —Richard H. Meade. 


A DETAILED OUTLINE of a closed method of treatment 
for a certain type of fracture in adults characterized by 
(1) difficulty in reduction and (2) difficulty in main- 
taining adequate reduction is given in Die Diafixation 
ein Verfahren zur versorgung schwer Einrichtbarer und zu 
Verschiebung Neigender Schaftrurche. The material is 
presented very thoroughly, and includes the history 
and development of different methods of handling 
these fractures, a discussion of the basic principles 
upon which the proposed treatment is based, prob- 
lems of anesthesia, the technique of reduction and 
fixation, a discussion in detail of the different types of 
fractures, and illustrative case reports. There is also a 
detailed bibliography of both the European and 
American literature. 

Diafixation is derived from the Greek dia and the 
Latin fixation and describes precisely the important 
feature of the method, namely fixation of the bone 
fragments by means of a pin at a right angle to the 
fracture plane or as close as possible to it, the pin 
transfixing both fragments. Provided the pin is placed 
accurately it constitutes the ideal way indeed of 
counteracting the tendency toward oblique displace- 
ment which is present in the fractures under dis- 
cussion. One pin is usually sufficient to maintain re- 
duction securely. The author considers this to be a 
closed method and rightly so, even though it must be 
admitted that the pin traverses the fracture hema- 
toma. The author’s incidence of infection is almost 
negligible. 

The technique is simple and consists of: (1) closed 
reduction with or without the use of what amounts to 

10Dre DiaFIXATION EIN VERFAHREN ZUR VERSORGUNG SCHWER 
EInRICHTBARER UND ZU VERSCHIEBUNG NEIGENDER SCHAFT- 
BRUECHE. By Dozent Dr. K. Pap. 252 pages, 124 illustrations. 


Budapest: Verlag der Ungarischen Akademie der Wissen- 
schaften, 1956. 
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a modified Thomas wrench, a very ingenious instru- 
ment which gives excellent leverage; (2) tempora 
skeletal traction if necessary to obtain reduction; (3 
insertion of a modified Kirschner wire. 

Open reduction is very rarely necessary. Fluo- 


roscopic control is essential, and this may constitute 


the only, but serious, objection to the method, 
especially among orthopedic surgeons in this country. 
Fluoroscopy, however, should not constitute a hazard 
if all precautions are very strictly observed and ad- 
hered to. 

Internal fixation by means of one or more pins is not 
new in itself, but the method of diafixation differs in as 
much as its objective is not merely to pin a smaller 
fragment to the main part of a bone but to secure 
complete stability by transfixing the two main frag- 
ments of a shaft fracture with a single pin at a care- 
fully calculated angle. At the same time, it is a tech- 
nical perfection of various methods which have been 
and are in use in a more or less haphazard fashion. 
The presentation of this method is accompanied and 
supported by carefully evaluated statistics based on 
416 cases. 

The paper and print are excellent, as are the many 
drawings and roentgenograms. The book is written in 


German, and the language is perfectly clear and easy 
to follow. —G. M. Doerr. 


A FINELY WRITTEN and pleasing group of 5 essays hav- 
ing to do chiefly with the historical aspects of the study 
of the blood constitute the volume Some Milestones in 
the History of Hematology. No tinge of pedantic 
historiography or self-conscious antiquarianism mars 
these essays. They are connected in part by the subject 
of blood and also by occasional reminders that the 
evolution of knowledge of disease is not steady growth, 
but an episodic and discontinuous process. The first 
essay gives a brief sketch of the development of 
knowledge about blood; 3 essays deal specifically with 
the topics of hemolytic jaundice, leukemia, and pleth- 
ora vera; a thumbnail biography of Georges Hayem 
concludes the collection. Illustrations are numerous, 
informative, and excellently reproduced. The little 
book itself should delight the hematologist, the in- 
ternist, or surgeon, and perhaps most important, the 
medical student. — Edward D. Churchill. 


NSoME MILESTONES IN THE History oF HEMATOLOGY. By 
Camille Dreyfus, M.D. Foreword by Sir Lionel E. H. Whitby, 
87 pages, illustrated. $4.50. New York and London: Grune & 
Stratton, Inc., 1957. 


ERRATUM.—The Editors regret that in the review of Orthopedic Surgery in the Mediterranean Theater of Operations 
which appeared in the April issue of the Journal, page 507, the name of Oscar P. Hampton, Jr. as author was 


inadvertently omitted. 


Dr. Mather Cleveland, Editor for Orthopedic Surgery of the monographs on Surgery in World War II, published 
by the Medical Department of the United States Army, has called our attention to the fact that Dr. Hampton 


deserves the credit for the authorship of this volume. 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


PHARMACOLOGY IN MEDICINE: A COLLABORATIVE TEXT- 
BooK. Edited by Victor A. Drill, Ph.D., M.D. 2nd ed. 
1273 pages, illustrated. $19.50. New York, Toronto, 
London: McGraw-Hill Book Co., Inc., Blakiston Di- 
vision, 1958. 

An InTROpDUCTION TO EXPERIMENTAL SURGICAL STUDIES. 
By W. J. Dempster, F.R.C.S. 463 pages, illustrated. 
$10.00. Springfield, I].: Charles C Thomas, 1958. 

WIEDERHERSTELLUNGSHIRURGIE UND 'TRAUMATOLOGIE 
(RECONSTRUCTION SURGERY AND TRAUMATOLOGY); 
ANNUAL Survey. Edited by M. Lange. Vol. IV. 222 
pages, 201 illustrations. $13.75. Basel (Schweiz): S. 
Karger; White Plains, N. Y.: Albert J. Phiebig. 1957. 

Human Inrertitity. By C. Lee Buxton, M.D., 
and Anna L. Southam, M.D. With a chapter on Endo- 
metrial Diagnosis by Earl T. Engle, Ph.D. 229 pages, 
illustrated. $7.50. New York: Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Bros., 1958. 


Heart Disease In INFANCY AND CHILDHOOD. By John D. 
Keith, M.D., Richard D. Rowe, M.B. (N.S.), F.R.C.P. 
(Edin.), and Peter Vlad, M.D. 877 pages, illustrated. 
$22.50. New York: The Macmillan Co., 1958. 

A HanbDBOOK OF OPERATIVE SURGERY; SURGERY OF THE 
Cuest. By Julian Johnson, M.D., D.Sc.(Med.), and 
Charles K. Kirby, M.D. Illustrated by Edna Hill. 2nd 
ed. 398 pages, illustrated. $9.75. Chicago: The Year 
Book Publishers, Inc., 1958. 

RECONSTRUCTIVE AND REPARATIVE SURGERY. By Hans 
May, M.D., F.A.C.S. 2nd ed. 1115 pages, 1030 illus- 
trations (55 in color). $30.00. Philadelphia: F. A. 
Davis Co., 1958. 

Neomycin; Its NATURE AND PRACTICAL APPLICATION. 
Edited by Selman A. Waksman, assisted by Hubert A. 
Lechevalier, Burton A. Waisbren, and Robert A. Day. 
Published for The Institute of Microbiology, Rutgers 
University. 412 pages, illustrated. $5.00. Baltimore: 
The Williams & Wilkins Co., 1958. 

SocieDAD ARGENTIAN DE Urotocia. VI Congreso Amer- 
icano y III Argentino de Urologia, Mar Del Plata 2 al 
7 de Diciembre de 1956. Discursos y Temas Libres. 610 
pages, illustrated. Buenos Aires: Editorial L.E.Y.C.A., 
Nocito & Raiié, 1957. 
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AMERICAN COLLEGE OF SURGEONS 


WILLIAM L. ESTES, JR., Bethlehem, Pennsylvania, President 
NEWELL W. PHILPOTT, Montreal, Canada, President-Elect 


PRELIMINARY PLANS FOR THE 44th CLINICAL CONGRESS 
THE CONRAD HILTON HOTEL, CHICAGO, ILLINOIS 


OCTOBER 6 TO 10, 1958 


MarKING 121 lusty years as of March 1958, 
Chicago’s place in the health world has kept 
pace with the dynamic growth of the city. 
Chicago is now headquarters for numerous 
medical and allied organizations, home of 5 
medical schools, 3 dental schools, unsurpassed 
hospital and research facilities, 69 approved 
hospitals, and expanding medical centers. 

Visitors to the forty-fourth annual Clinical 
Congress, the twelfth to be held in Chicago, 
will find this bustling hub city of the nation 
hospitable to its guests and eager to display its 
medical progress. Headquarters will be The 
Conrad Hilton. All registration, and the major 
part of the principal scientific and technical 
exhibits, postgraduate courses, and forum re- 
ports will be scheduled here. Closed circuit 
television programs will originate from Pas- 
savant Memorial Hospital. 

The Congress program will unfold in this 
Journal as it develops, with the final program 
to be published in the September issue. The 
general plan of the Congress will follow that of 
previous years. 

The student program of College sponsorship 
of a week of study for outstanding medical 
students will be continued, headed by Dr. 
George V. Brindiey, Temple, Texas. 


The Baxter Lectureship 


The Baxter lectureship, innovated last year, 
and endowed by the Baxter Laboratories of 
Morton Grove, Illinois, will present Dr. Gunnar 


Thorsen, of Stockholm, Sweden, renowned in the 
field of parenteral fluid therapy. 


Chicago Committee on Arrangements 


Dr. Robert L. Schmitz, Chicago, Associate 
Clinical Professor of Surgery at Loyola Univer- 
sity, is Chairman of the Advisory Committee on 
Local Arrangements. Dr. Frederick W. Preston, 
Chicago, Assistant Professor, Northwestern, 
Chief of Service, Veterans Research Hospital, is 
Secretary. Serving under Dr. Schmitz are the 
following local Fellows of the College: 


Corne.ius M. ANNAN 
M. FLETCHER AUSTIN 
Joun L. BELL 
WALTER W. CaRROLL 
Dwicnt E. CLark 
Joun B. Connon 
Daviw N. DANFORTH 
FreDeErRIc A. DEPEyYSTER 
WALTER F. DILLON 
TILDEN C. EvERSON 
Paut F. Fox 

Joun L. Grout 
CuHar.es V. Heck 


Myron M. Hipskinp 
KENNETH C. JOHNSTON 
Hiram T. LANcston 
M. LEEs 
Tuomas J. MERAR 
FRANK W. NEWELL 
Joun H. Otwin 
Davin PRESMAN 
STEPHEN E. Rew 
KENNETH L. 
J. Kennetu Soko. 
Davip H. WAGNER 
NicHoLtas WETZEL 


The Press Relations Committee follows: 
Joun L. Keerey, Chairman Paut V. HARPER 


Tuomas G. BAFFES 
T. Howarp CLARKE 
Cart Davis, JR. 


PETER V. MouLDER 
L. RIKER 
CuHar es A. SCHIFF 


Dr. Walter W. Carroll, Associate Professor of 
Surgery at Northwestern University, and Dr. J. 
Garrott Allen, Professor of Surgery, University 
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of Chicago, and Chairman of the College’s 
Committee on Television, are in charge of the 
television program. 


Official Meetings 


On the opening evening, Monday, Dr. Schmitz 
will welcome visitors to the Congress, Dr. 
Ravdin will introduce special guests, and the 
Martin Memorial Lecture will be heard. On 
Friday evening, Initiates will be presented for 
fellowship, honorary fellowships conferred, and 
new officers inaugurated. Dr. Newell W. Phil- 
pott, incoming President of the College, will 
give the Presidential Address. 


Television, Ciné Clinics, Motion Pictures 


Smith, Kline & French Laboratories, pro- 
ducers of the famous closed-circuit operative 
telecasts, will again bring surgery as it is being 
performed, this year from Passavant Memorial 
Hospital in Chicago. The outstanding color 
film lectures known as Ciné Clinics, sponsored 
by the Surgical Products Division of American 
Cyanamid Company, under the chairmanship 
of Dr. Hilger Perry Jenkins, Chicago, and 
the College’s Motion Picture Committee, will 
feature new films made for this Congress. 
Medical motion pictures made by Fellows 
throughout the country, and approved by the 
College’s Motion Picture Committee, will be a 
continuing feature of the meeting. The Wednes- 
day evening Motion Picture Symposium will 
again consist of short films with the operating 
surgeon explaining the procedures. 


Postgraduate Courses 


The Postgraduate Courses, always a major 
attraction at the Congress, have been increased 
to 9 this year, with the addition of a course in 
pediatric surgery. Because of the popularity of 
these classes, it is strongly recommended that 
you register as soon as possible. Admission will 
be by ticket only. Courses are: 


Preoperative and Postoperative Care. Davin V. 
Hasir, New York. 

Gastrointestinal Tract. Joun M. Waucu, Rochester, 
Minnesota. 

Diseases of the Liver, Biliary Tract, and Pancreas. 
D. Hoipen, Cleveland. 

Cardiovascular Surgery. Ormanp C. Chi- 
cago. 

Complex, Complicated, and Combined Injuries. 
Oscar P. Hampton, Jr., St. Louis. 
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Gynecology and Obstetrics. M. Epwarp Davss, 
Chicago. 

Injuries and Other Disabilities of the Hip. HARotp 
A. Oak Park. 

Surgical Aspects of Pulmonary Disease. Eowarp M, 
Kent, Pittsburgh. 

Problems in Pediatric Surgery. Wituis J. Ports, 
Chicago. 


Forum on Fundamental Surgical Problems 


The latest research, changes, and advances in 
surgical techniques will be presented in this 
year’s expanded Forum program of 16 general 
and 6 specialty sessions. Dr. Harris B. Shu- 
macker, Jr., Indianapolis, and the Forum Com- 
mittee will present approximately 250 reports. 


Screntific and Technical Exhibits 


The Scientific Exhibition Committee, headed 
by Dr. George W. Stephenson, Assistant Director 
of the College, has selected informative displays 
showing new results of study by research teams 
and surgical departments from medical centers. 

Mr. Thomas E. McGinnis, Assistant Business 
Manager for the Clinical Congress, is in charge 
of Technical Exhibits, and all inquiries regarding 
applications and space may be addressed to him 
at the American College of Surgeons’ Chicago 
headquarters, 40 East Erie Street, Chicago 11. 


Advance Registration 


The Clinical Congress special Invitation 
Brochure, containing information about hotels, 
Postgraduate Courses, travel, and registration 
forms, has been sent to Fellows, and will be 
mailed to non-Fellows upon request. Early 
registration is strongly recommended for first 
choice at courses and hotel and travel accom- 
modations. Also, anyone registering in advance 
will find his badge awaiting him upon arrival at 
the Congress and will avoid waiting in line. 

Fellows whose dues are paid to December 31, 
1957, pay no registration fee; those whose dues 
are not paid up to date pay $20.00. Non-Fellows 
pay $20.00; members of the Federal Services, 
$10.00. No fee (except for Postgraduate Courses) 
is required of Initiates, members of the Candidate 
group, and surgical residents. Everyone who 
attends a Postgraduate Course pays $5.00. 


Wives Invited 


The Ladies’ Entertainment Committee is 
planning a week of unusually pleasant activities, 
and doctors’ wives are cordially invited. 


| 
| 
ApA! 
ALLI 
ALV! 
AND 
AND 
ANS( 
: | ARG 
AUL 
4 BAR 
BaR 
BaR 
| BEA 
BEA 
BEN 
BER 
Bev 
: Bic! 
Bru 
BLA 
Bua 
Bus 
Bo! 
Bol 
| 
Bo’ 
Br 
Bu 
| Ca 
Ca 
Ca 
Ca 
Cs 
be Cr 
Cr 
| Cc 
c 


CONTRIBUTORS TO VOLUME 106 


Apamson, J. E., 257 

ALLEN, E., JR., 63 
Atves, B., 233 
ANDERSEN, JAMEs G., 679 
AnpDREwS, RICHARD E., 623 
Anson, Barry J., 385 
ArcuebAs, J. M., 671 
Autt, GARNET W., 467 


Barnes, W. A., 337 

WILLIAM H., 49 
BARNETT, O., 38, 511, 667 
Beaurs, OLIVER H., 573 
Beaton, Linpsay E., 385 
Benson, RALPH C., 527 

Berc, H., 713 
BEUTLER, ERNEST, 734 

Bick, Epcar M., 343 

Birt, ALEXANDER H., Jr., 643 
Brack, Maurice M., 163 
BLAISDELL, FRANK W., 699 
BLAISDELL, Paut C., 485 
JEssE L., 306 
Botman, R. Morton, 741 
Boreapis, ANTHONY G., 242 
Boyan, C. 207 

Boyp, J. F., 176 

BruweER, ANDRE J., 179 
BurNETT, W. Emory, 1 


CAMPBELL, GILBERT S., 333 
CarRINGTON, EtstE R., 1 
Carton, CHARLEs A., 743 
CarvER, Gordon MALong, JR., 77 
H. Taytor, 1 

Cate, R., JrR., 25 
Cuane, Cuu H., 15 

Cuesky, V. E., 70 

Cracett, O. THERON, 347, 409 
B. G., 363 

Coun, Roy, 699 

Core, F.H.,196 

Hucu S., 623 
Joun C., 713 

Cootey, Denton A., 615 

Coon, W. W., 129 

Cooper, FREDERICK W., JR., 399 
Crite, GEorcE, JR., 739 


Dauuin, Davin C., 536 
Dae, W. ANDREW, 271 
D’ANGELO, GEORGE J., 87 


Davis, James S., 555 

Davis, LEONARD, 567 
Dearinc, H., 145 
DeEMETRAKOPOULOS, N. J., 729 
Devine, KENNETH D., 573 
DinEkEn, Peter, 453 
Dockerty, B., 347 
Donatp, E., 111 
Dunpny, J. ENGLEBERT, 353 


Eck, RicHarp V., 427 
Epwarps, JEssE E., 49 
EIsENHAMMER, STEPHEN, 595 
Exus, F. Henry, JR., 49, 179 
Encie, Mary Atten, 502 
Enguist, Irvine F., 153 
Ericu, Joun B., 481 

Evans, JosEPH P., 600 


Fick, FERDINAND H., 321 
C. Freperic, 715 
FonKALsrup, Eric W., 709 
Foss, Epwarp L., 652 
FRIEDELL, Morris T., 239 


GAFFNEY, CALDWELL J., 63 
GARAMELLA, JOSEPH J., 679 
GarDNER, W. JAMEs, 724 
GATCHELL, FRANK G., 347 
GeErsHON-COHEN, J., 242, 478 
GuorRMLEY, RALPH K., 536 
Gircurist, R. K., 631 
Ginn, B. H., 196 
GutepMaNn, Marvin L., 153 
Greene, R. R., 413, 729 
GrirFIn, JAMES C., 38 
GrRINnDLAY, JOHN H., 306 
GrRINNELL, Rosert S., 288 
Gurpjian, E. S., 412 


Hacerty, Rosert F,. 119 
Hatt, Byron E., 459 

Hatt, Tuomas D., 233 
HALLENBECK, GEORGE A., 306 
Hanks, Epcar C., 207 

Han on, C. Rottins, 613 
Harper, R. ALxan, 271 
Haron, CREIGHTON A., 82, 605 
Harpy, James D., 38 

Harpy, William M., 695 
Harper, Harorp A., 577 
Harper, Paut V., 600 


lil 


Harrower, Haroip W., 293 
HarsHBARGER, Harry G., 111 
Hart, Dery, 257 

Heaton, Leonarp D., 484 
HEt.wice, C. A., 70 

HERSHEY, FAuts B., 63 
Hopscson, P. E., 129 
Hotswape, Georc™ R., 502 
Ho tz, Frep, 639 

Hoop, R. Maurice, 749 
Hoop, Tuomas K., 623 
Howtanp, S., 207 
Humpureys, ELEANor M., 600 
Hunt, Cuartes F., 516 
Hurwirt, S., 743 
Hurwitz, ALFRED, 293 
Husnt, Extras A., 627 


InGLEBy, HELEN, 478 
Jounson, Rosert J., 643 


Keenan, Hucu C., 573 

A., 600 
KeEMPNER, Ivan, 549 
KIESEWETTER, WILLIAM B., 11 
Kirk.in, Joun W., 49, 111, 179 
KRAMER, M., 427 
KRAvEL, Katuryn K., 559 


LaBERGE, Martin Y., 695 
Lance, Epwarp M., 25 
LEADBETTER, WYLAND F., 363 
LEARNER, NorMANn, 1 
LEITHAUSER, DANIEL J., 100 
Lemmen, Lioyp J., 555 
LEVEEN, Harry H., 368 
Lewss, F. John, 610, 751 
Lippe, Grant W., 25 
Locan, D., Jr., 399 
Lowman, Rosert M., 567 
Lupincton, Louts G., 519 


Macpona_p, Ian, 227 
MACKENZIE, J. W., 129 
Mansen, E. Tuyce, 216 
Mat et-Guy, P., 747 
Martin, L., 105 
Marx, 375 
Mayo, Cuar.es W., 695 
McEacuen, D. G., 655 
McEvoy, Ricnarp K., 271 


ROLD 
>M. 
in 
this 
eral | 
| 
om- 
rts. 
ded 
stor 
ays 
ers. 
Less 
rge 
ing 
Texe) 
ion | | 
als, 
ion 
be 
rly | 
rst | 
ice 
at 
| 
1es | 
Ws 
2s) 
ite 
ho 
is 


iv Surgery, Gynecology ¢ Obstetrics - June 1958 


McGarity, C., 399 


McGoon, Dwicut C., 409 
McPar.anpb, FELIx A., 11 
Menouy, RENE B., 306 
MerepiTH, Donatp, 610 
Miter, Epwin M., 355 
MoeERTEL, CHARLES G., 652 
Moorg, D. F., 655 
Moore, Louira, 478 
Moreau, Perry, 605 
MorcGEnsTERN, Leon, 545 
Mow tem, ALBERT, 333 
MunneELL, Eguinn W., 321 
Murpaueuy, H. V., Jr., 87 
Myers, H., 239 


NajARIAN, JOHN S., 577 
Nanson, E. M., 655 
NEELY, A., 667 
Newnan, Ernsst B., 687 
Newman, HERBERT F., 687 
Nazi, Saup A., 751 
Nortuup, JANE D., 687 


OumsTEAD, Epwin G., 41 
OropezaA, REUBEN, 679 


Papper, E. M., 207 
Parks, RAupu D., 413 
Parsons, WILLARD H., 435 
Payne, J. THomas, 559 
PEARCE, CHARLES, 453 
PEARSE, HERMAN, E., 97 
PERDUE, GARLAND D., 586 


Pérez-Tamayo, R., 671 
Puiuuips, Donato F., 145 
PosTLETHWAIT, R. W., 257 
Pratt, Georce F., 536 
PRESSMAN, JOEL J., 56 
PRITCHARD, JACK A., 516 
PRUDDEN, JOHN F., 702 
PuaLwan, Fawzi, 358 
Purona, Paut B., 489 


Ravitrcu, Mark M., 619 
Repo, S. F., 337 
Reeves, M., 610 
Orin, 199 
Rortn, Donatp A., 41 


Rusricius, JEANETTE L., 368 


Rupy, Harotp A., 363 


Sapiston, Davin C.,, Jr., 709 


ScHEERER, P. Puiuip, 413 
Scuet, Rosert F., 459 
ScumipT, Lewis A., III, 639 
Scumipt, Norman L., 15 
ScHRECK, KENNETH M., 1 


ScHROETER, Marvin M., 199 


Scott, H. JR., 25 
Seay, C., 87 
SEIDENBERG, BERNARD, 743 
Suepp, Dona_p P., 15 


SHOEMAKER, WILLIAM C., 105 


Stmon, MiLprep Burtz, 56 
SmitH, Rosert R., 427 
SONNELAND, JOHN, 385 
Speer, Francis D., 163 


SpEERT, Harotp, 245 
Spuituorr, C. A., 193 
Strate, Davin, 545 
Srearns, Maus W., Jr., 92 
STEEL, Howarp H., 1 
Stein, Irvin, 231 

Stern, W. Eucene, 159 


Tay.or, FREDERIC W., 225 

Tuomas, Coun G., Jr., 
137 

Topp, Epwin M., Jr., 724 

Triron, Harry M., 495 

Turner, M. Don, 511 

Tyson, R. Rosert, 1 


VALK, WituiaM L., 82 
VERNEY, E. B., 441 
WILLIAM R., 586 


WALKER, JAMEs W., 511 
Watson, T. A., 655 
Waucu, Joun M., 145 
WEBER, Rosert A., 199 
WeExsstTER, J. E., 421 
WEINBERG, SIDNEY B., 687 
WE tcH, J. W., 70 
WERDER, ALvar A., 605 
WHEELOCK, Mark C., 489 
Wixxins, Sam A., JR., 586 
WiuuraMs, T., 435 
Wricut, C., 1 


YESNER, Raymonp, 293 


> 


| 
| Aspc 
Abnc 
r 
Absc 
Acci 
Adre 
3 
Age 
Aml 
Ame 
| ( 
| Ami 
‘ 
| 
An¢ 
| | An 


SUBJECT INDEX TO VOLUME 106 


AppoMEN, Abdominal injuries duc to blunt force, ed. 355 

Abnormalities and deformities, congenital, Unilateral 
cleft lip repair, 119; congenital, Failure of migration 
of rectal opening as cause for most cases of imperfo- 
rate anus, 643; Technique employing hypothermia for 
repair of atrial septal defects, 751 

Abscess, New approach to anorectal fistulous, based on 
high intermuscular lesion, 595 

Accidents, automobile, Abdominal injuries due to blunt 
force, ed. 353 

Adrenals, Clinical experiences with pheochromocytoma, 
25; Thoracoabdominal incision for surgery of renal, 
and testicular neoplasms, 363 

Aged, see Geriatrics 

Ambulation, Survey on early, after surgery, 100 

American College of Surgeons—Clinical Congress, Pre- 
liminary plans for 44th, The Conrad Hilton Hotel, 
Chicago, Illinois, October 6 to 10, 1958, 761 

Ammonia, Etiology and treatment of, intoxication as- 
sociated with disease of liver, 577 

Anatomy, Surgical, of arterial supply to colon from supe- 
rior mesenteric artery based upon study of 600 speci- 
mens, 385; Papilla of Vater and distal portions of 
common bile duct and duct of Wirsung, 687; Glandu- 
lar structures of cervix uteri, 715 

Anemia, Preoperative management of blood loss, 734 

Aneurysm, aortic, Experiences with 165, homografts, 49; 
Surgical experiences in treatment of, of thoracic 
aorta, 179 

Antibiotics, Bacteriologic and clinical experiences and 
methods of control of hospital infections due to, resist- 
ant staphylococci, 1; Efficacy of, combined with ir- 
rigation in experimental strangulated intestinal ob- 
struction, 38; Comparison of complications following 
intestinal surgery after oral and parenteral preopera- 
tive, preparation, 145 

Anus, Epidermoid carcinoma of anal region, 92; New 
approach to anorectal fistulous abscess based on high 
intermuscular lesion, 595; Lymphoid polyps (benign 
lymphoma) of rectum and, 639; Failure of migration 
of rectal opening as cause for most cases of imper- 
forate, 643 

Aorta, Experiences with 165, homografts, 49; Observa- 
tions upon experimental repair of trachea using 
autogenous, and polyethylene tubes, 56; Effects of 
temporary ischemia on renal function under normal 
and hypothermic temperatures with aortic renal 
graft replacement, 82; Studies in extracorporeal cir- 
culation—IV, surgical techniques, 111; Surgical 
experiences in treatment of aneurysms of thoracic, 
179; valves, Surgical treatment of, insufficiency by 
open plastic revision of tricuspid, to bicuspid, 679 

Appendicitis, in older patient, 610 

Arm, Arteriography of upper extremity, 63 

Arrhythmia, Reoperation after resuscitation from car- 
diac arrest, 207 

Arteries, Arteriography of upper extremity, 63; Effects 
of temporary ischemia on renal function under nor- 
mal and hypothermic temperatures with aortic renal 
graft replacement, 82; Acute effects of complete 
heart block on pulmonary circulation, 333; Surgical 
anatomy of arterial supply to colon from superior 
mesenteric, based upon study of 600 specimens, 385; 
Peripheral arterial emboli, 399; Thrombo-endarte- 
rectomy of carotid bifurcation and internal carotid, 


421; hepatic, Effects of afferent circulatory arrest 
upon hydrogen ion concentration of liver, 511; New 
needle and safer method of arteriography, 627; Ex- 
perimental implantation of arterial homografts into 
ventricular myocardium, 709; Technique of anas- 
tomosing small, 743 

Arteriography, New needle and safer method of, 627 

Arthrodesis, Gill turnabout radial graft for wrist, 230 

Asepsis, Ten year study on wound infections, 453 

Atheroma, Thrombo-endarterectomy of carotid bifurca- 
tion and internal carotid artery, 421 

Auscultation, as important aid to diagnosis of fractures, 


BACTERIOPHAGE TYPING, Bacteriologic and clinical ex- 
periences and methods of control of hospital infections 
due to antibiotic resistant staphylococci, 1 

Bile ducts, Postoperative cholangiography partially per- 
formed with patient in upright position, 242; In- 
traductal pressures and sphincteric resistance in 
canine pancreatic and biliary, after various stimuli, 
306; Vitallium tube method for repair of strictures 
of, 409; Papilla of Vater and distal portions of com- 
mon, and duct of Wirsung, 687 

Biliary tract, Television radioscopy during operations on, 
passages, 747 

Billroth II operation, New technique for gastrojejunos- 
tomy with, 238 

—e basis of biologic variability in cancer, 
ed. 

Blood, Nature and treatment of postcommissurotomy 
hyponatremic syndrome, 87; circulation, Studies in 
extracorporeal,—IV, Surgical techniques, 111; co- 
agulation, Critical evaluation of anticoagulant ther- 
apy in peripheral venous thrombosis and pulmonary 
embolism, 129; Two possible cases of acquired hypo- 
fibrinogenemia in newborn, 176; coagulation, Treat- 
ment of thromboembolism with aqueous heparin, 
293; circulation, Acute effects of complete heart 
block on pulmonary, 333; loss, Continuous, automat- 
ic, electronic determinations of operative, 368; cir- 
culation, Thrombo-endarterectomy of carotid bifur- 
cation and internal carotid artery, 421; volume, In- 
dications for, determinations in major surgical pro- 
cedures, 435; circulation, Effects of afferent circula- 
tory arrest upon hydrogen ion concentration of liver, 
511; Circulating lipids in experimental and human 
burns, 559; Etiology and treatment of ammonia in- 
toxication associated with disease of liver, 577; cir- 
culation, Extracorporeal, in cardiac surgery, ed. 615; 
circulation, Surgical treatment of aortic insufficiency 
by open plastic revision of tricuspid aortic valve to 
bicuspid valve, 679; circulation, Study of effective- 
ness of “‘high pressure” cardiopneumonopexy in my- 
ocardial revascularization, 702; circulation, Experi- 
mental implantation of arterial homografts into ven- 
tricular myocardium, 709; loss, Technique for tem- 
porary control of bleeding during transesophageal 
suture ligation of esophageal varices, 749 

Blood transfusion, Preoperative management of blood 
loss anemia, 734 

Blood vessels, Respiratory and cardiovascular phenom- 
ena associated with pulmonary embolism, 271; Sur- 
gical anatomy of arterial supply to colon from supe- 
rior mesenteric artery based upon study of 600 speci- 


vi Surgery, Gynecology e Obstetrics + June 1958 


mens, 385; surgery, Study of 158 cases of esophageal 
varices, 519 

Bone, Tumors, of scapula and clavicle, 536 

Brain, blood supply, Thrombo-endarterectomy of carot- 
id bifurcation and internal carotid artery, 421; 
Studies of cerebrospinal fluid pressure during hypo- 
thermia in intracranial surgery, 555 

Breast, Intracystic carcinoma of, 347; Analysis of 2,514 
examinations during early phases of x-ray survey of, 


Burns, Circulating lipids in experimental and human, 559 


Cancer, Survey of tongue, over 15 year period in general 
hospital, 15; Epidermoid carcinoma of anal region, 
92; Use of |-triiodothyronine as pituitary depressant 
in management of thyroid, 137; Sinus histiocytosis of 
lymph nodes in, 163; Nuts, eggs, and, ed. 225; In- 
dividual basis of biologic variability in, ed. 227; Car- 
cinoma of colon and rectum, 257; Rationale of sub- 
total and total colectomy in treatment of, and multi- 
ple polyps of colon, 288; Intracystic carcinoma of 
breast, 347; controversy, ed. 353; Prevention of ex- 
perimental lung metastases with triethylenethiophos- 
phoramide (ThioTepA), 427; Experience with tri- 
ethylene melamine (TEM) and triethylene thiophos- 
phoramide (Thiorepa) in recurrent or metastatic 
solid tumors, 459; Technique for, isolation and ex- 
tended dissection for, of distal colon and rectum, 466; 
Analysis of 2,514 examinations during early phases 
of x-ray survey of breast, 478; Immediate frozen sec- 
tion diagnosis, 489; Detection and localization of 
preclinical carcinoma of cervix by contact smears, 
495; Clinical evaluation of malignant melanoma, 
586; metastasis, Effect upon hypophysis of radioactive 
yttrium, 600; Multicentric carcinomas of oral cavity, 
652; Lesions of salivary glands, 655; Five year sur- 
vival after anterior resection for carcinoma of rectum 
and rectosigmoid, 695 

Carcinoma, see Cancer 

Cardiac arrest, see Arrhythmia 

Cardiopneumonopexy, Study of effectiveness of ‘‘high 
pressure’, in myocardial revascularization, 702 

Cells, cancer, dissemination, Technique for, isolation 
and extended dissection for, of distal colon and rec- 
tum, 466 

Cerebrospinal fluid, Studies of, pressure during hypo- 
thermia in intracranial surgery, 555 

Certification, Can, be separated from graduate educa- 
tion in surgery, ed. 97 

Cesarean hysterectomy, Edoardo Porro and, 245 

Children, Meckel’s diverticulum in childhood, 11; 
Roentgenographic study of lumbrosacral spine in, 
193; Pulmonary resection for tuberculosis in, 196 

Cirrhosis, Sources of upper gastrointestinal bleeding in 
patients with, 153; Study of 158 cases of esophageal 
varices, 519; Natural history of patient with, of liver 
with esophageal varices following first massive hemor- 
rhage, 699 

Clavicle, Tumors of scapula and, 536 

Clostridium welchii, Comparison of in vivo changes fol- 
lowing administration of strangulation obstruction 
fluid and, toxin, 667 

Colon, Carcinoma of, and rectum, 257; Rationale of sub- 
total and total colectomy in treatment of cancer and 
multiple polyps of, 288; secretion, Effects of, of 
stomach, duodenum, jejunum, and, on esophagus of 
dog, 337; Surgical anatomy of arterial supply to, form 
superior mesenteric artery based upon study of 600 
specimens, 385; Technique for cancer isolation and 
—— dissection for cancer of distal, and rectum, 
4 

Contrast media, Role of water soluble, in gastrointestinal 
tract obstruction, 567 


Cytology, Detection and localization of preclinical car. 
cinoma of cervix by contact smears, 495 


Dracnosts, Individual basis of biologic variability in can- 
cer, ed. 227; Surgical, and management of dysfunc- 
tional uterine bleeding, 321; Cancer controversy, ed. 
353; Operative aspects of Richter’s hernia, 358; 
Analysis of 2,514 examinations during early phases 
of x-ray survey of breast, 478; Immediate frozen sec- 
tion, 489; Detection and localization of preclinical 
carcinoma of cervix by contact smears, 495 

Diarrhea, Fifth column at battle of Gettysburg, 375 

Diuresis, Some aspects of water and electrolyte excretion, 

41 


Duct of Wirsung, see Pancreatic ducts 

Duodenum, Hiatus hernia, peptic esophagitis, and peptic 
ulcer, 77; secretion, Effects of, of stomach, jejunum, 
and colon on esophagus of dog, 337 

Dura mater, Surgical application of freeze-dried homolo- 
gous, 159 

Dysentery, Fifth column at battle of Gettysburg, 375 


EpeMaA, pulmonary, Acute effects of complete heart 
block on, circulation, 333 

Education, surgical, Can certification be separated from 
graduate education in surgery, ed. 97; surgical, 
Specialization versus generalization, dilemma of sur- 
gical training, ed. 739; surgical, Behold, torch, ed. 
741 


Electrolytes, balance, Use of serum freezing point depres- 
sions in evaluating salt and water, in preoperative 
and postoperative states, 41; Some aspects of water 
and, excretion, 441 

Embolism, pulmonary, Critical evaluation of anticoagu- 
lant therapy in peripheral venous thrombosis and, 
129; ‘pulmonary, Respiratory and cardiovascular 
phenomena associated with, 271; Treatment of 
thromboembolism with aqueous heparin, 293; Pe- 
ripheral arterial emboli, 399 

Embryology, Failure of migration of rectal opening as 
cause for most cases of imperforate anus, 643 

Endometrium, of normal postmenopausal women, 413 

Esophagus, Hiatus hernia, peptic esophagitis, and peptic 
ulcer, 77; Effects of secretions of stomach, duodenum, 
jejunum, and colon on, of dog, 337; Study of 158 
cases of esophageal varices, 519; Transabdominal re- 
pair of hiatal hernia, 549; varices, Natural history of 
patient with cirrhosis of liver with, following first mas- 
sive hemorrhage, 699; Technique for temporary con- 
trol of bleeding during transesophageal suture liga- 
tion of esophageal varices, 749 

Extremities, Arteriography of upper, 63 


Fincer, Treatment of mallet, by complete metacar- 
pophalangeal flexion, 233 

Fistula, New approach to anorectal fistulous abscess 
based on high intermuscular lesion, 595 

Fluid, Efficacy of antibiotics combined with irrigation in 
experimental strangulated intestinal obstruction, 38; 
Comparison of in vivo changes following administra- 
tion of strangulation obstruction, and Clostridium 
welchii toxin, 667 

Foot, Tarsometatarsal fracture dislocations, 623 

Fractures, General principles of, management in aged, 
343; Tarsometatarsal, dislocations, 623; Auscultation 
as important aid to diagnosis of, 713 

Freezing, Surgical application of, homologous dura 
mater, 159 


GALLBLADDER, Postoperative cholangiography partially 
performed with patient in upright position, 242 

Gamma globulin, Effect of skin transplants on serum 
proteins in experimental animals, 605 
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Gastrectoplasty, New approach to surgical management 
of peptic ulcer by, 105 

Gastric acid, Inhibitory role of pyloric antrum on cephal- 
ic phase of, secretion in dogs, 54 

Gastrointestinal tract, Sources of upper, bleeding in pa- 
tients with cirrhosis, 153; Role of water soluble con- 
trast media in, obstruction, 567; Etiology and treat- 
ment of ammonia intoxication associated with disease 
of liver, 577 

Gastrostomy, tubes, 631 

Generalization, Specialization versus, dilemma of sur- 
gical training, ed. 739 

Geriatrics, General principles of fracture management in 
aged, 343; Appendicitis in older patient, 610 

Gettysburg, Fifth column at battle of, 375 

Gill, turnabout radial graft for wrist arthrodesis, 
230 


Glands, Glandular structures of cervix uteri, 715 

Grafts, Experiences with 165 aortic homografts, 49; Ob- 
servations upon experimental repair of trachea using 
autogenous aorta and polyethylene tubes, 56; Effects 
of temporary ischemia on renal function under nor- 
mal and hypothermic temperatures with aortic renal, 
replacement, 82; Surgical application of freeze-dried 
homologous dura mater, 159; Surgical experiences 
in treatment of aneurysms of thoracic aorta, 179; Gill 
turnabout radial, for wrist arthrodesis, 230; Effect of 
skin transplants on serum proteins in experimental 
animals, 605; Pattern of wound healing of skin auto- 
grafts and skin homografts in rat, 671; Study of 
effectiveness of “thigh pressure” cardiopneumonopexy 
in myocardial revascularization, 702; Experimental 
implantation of arterial homografts into ventricular 
myocardium, 709 


Heart, Nature and treatment of postcommissurotomy 
hyponatremic syndrome, 87; Studies in extracorpo- 
real circulation—IV, surgical techniques, 111; Critical 
evaluation of anticoagulant therapy in ipheral 
venous thrombosis and pulmonary embolism, 129; 
Reoperation after resuscitation from cardiac arrest, 
207; Respiratory and cardiovascular phenomena as- 
sociated with pulmonary embolism, 271; block, Acute 
effects of complete, on pulmonary circulation, 333; 
Extracorporeal circulation in cardiac surgery, ed. 
615; Surgical treatment of aortic insufficiency by 
open plastic revision of tricuspid aortic valve to bicus- 
pid valve, 679; Study of effectiveness of ‘‘high pres- 
sure” cardiopneumonopexy in myocardial revascu- 
larization, 702; Experimental implantation of arterial 
homografts into ventricular myocardium, 709; Tech- 
nique employing hypothermia for repair of atrial sep- 
tal defects, 751 

Hemoglobin, Comparison of hematologic responses fol- 
lowing routine prenatal administration of intramus- 
cular and oral iron, 516 

Hemorrhage, Sources of upper gastrointestinal bleeding 
in patients with cirrhosis, 153; Management of bleed- 
ing peptic ulcer, 199; Surgical diagnosis and manage- 
ment of dysfunctional uterine bleeding, 321; Pre- 
vention of massive, secondary to hemorrhoidectomy, 
485; Effects of afferent circulatory arrest upon hydro- 
gen ion concentration of liver, 511; Natural history 
of patient with cirrhosis of liver with esophageal var- 
ices following first massive, 699 

Hemorrhoids, Prevention of massive hemorrhage second- 
ary to hemorrhoidectomy, 485 

Heparin, Treatment of thromboembolism with aqueous, 
293 


Hernia, Hiatus, peptic esophagitis, and peptic ulcer, 77; 
Operative aspects of Richter’s, 358; Transabdominal 
repair of hiatal, 549 

Histiocytosis, Sinus, of lymph nodes in cancer, 163 
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Hormones, Use of |-triiodothyronine as pituitary depres- 
sant in management of thyroid cancer, 137 

Hospital, Bacteriologic and clinical experiences and 
methods of control of, infections due to antibiotic 
resistant staphylococci, 1 

Hydrogen ion concentration, Effects of afferent circula- 
tory arrest upon, of liver, 511 

Hypaque sodium, Role of water soluble contrast media 
in gastrointestinal tract obstruction, 567 

Hypofibrinogenemia, Two possible cases of acquired, in 
newborn, 176 

Hypophysis, Effect upon, of radioactive yttrium, 600 

Hypothermia, Collapsible tub for immersion cooling on 
operating table, 502; Studies of cerebrospinal fluid 
pressure during, in intracranial surgery, 555; Tech- 
a employing, for repair of atrial septal defects, 


Hysterectomy, cesarean, Edoardo Porro and, 245; Sur- 
gical complications of vaginal, 527 


Incision, Thoracoabdominal, for surgery of renal, 
adrenal, and testicular neoplasms, 363 

Infants, newborn, Two possible cases of acquired hypo- 
fibrinogenemia in, 176 

Infection, Bacteriologic and clinical experiences and 
methods of control of hospital, due to antibiotic re- 
i. staphylococci, 1; Ten year study on wound, 
45 


Injuries, Abdominal, due to blunt force, ed. 353 

Instruments and apparatus, for collection of blood, ven- 
ous cannula, Studies in extracorporeal circulation— 
IV, surgical techniques, 111; Postoperative cholangi- 
ography partially performed with patient in upright 
position, 242; photokymograph, Intraductal pressures 
and sphincteric resistance in canine pancreatic and 
biliary ducts after various stimuli, 306; automatic 
blood loss meter, Continuous, electronic determina- 
tions of operative, 368; setup for contact smears, De- 
tection and localization of preclinical carcinoma of 
cervix by, 495; Collapsible tub for immersion cooling 
on operating table, 502; New needle and safer method 
of arteriography, 627; Television radioscopy during 
operations on biliary passages, 747 

Intestines, Meckel’s diverticulum in childhood, 11; Effi- 
cacy of antibiotics combined with irrigation in ex- 
perimental strangulated intestinal obstruction, 38: 
Comparison of complications following intestinal 
surgery after oral and parenteral preoperative anti- 
biotic preparation, 145; Operative aspects of Richter’s 
hernia, 358; Comparison of in vivo changes follow- 
ing administration of strangulation obstruction fluid 
and Clostridium welchii toxin, 667 

Iron, Comparison of hematologic responses following 
routine prenatal administration of intramuscular 
and oral, 516; deficiency, Preoperative management 
of blood loss anemia, 734 

Irrigation, peritoneal, Efficacy of antibiotics combined 
a experimental strangulated intestinal obstruc- 
tion, 38 

Ischemia, Effects of temporary, on renal function under 
normal and hypothermic temperatures with aortic 
renal graft replacement, 82 


TeEyunum, New technique for gastrojejunostomy with Bill- 
roth II operation, 238; secretion, Effects of, of stom- 
ach, duodenum, and colon on esophagus of dog, 337 


Kinney, Effects of temporary ischemia on renal function 
under normal and hypothermic temperatures with 
aortic renal graft replacement, 82; Thoracoabdom- 
inal incision for surgery of renal, adrenal, and testicu- 
lar neoplasms, 363; function, Some aspects of water 
and electrolyte excretion, 441 
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L-TRIIODOTHYRONINE, Use of, as pituitary depressant in 
management of thyroid cancer, 137 

Lamina, Simple excision of unattached, for spondyloly- 
sis, 724 2 

Leucocytes, Comparison of in vivo changes following 
administration of strangulation obstruction fluid and 
Clostridium welchii toxin, 667 

Lip, Unilateral cleft, repair, 119 

Lipids, Circulating, in experimental and human burns, 

59 


Liver, Sources of upper gastrointestinal bleeding in pa- 
tients with cirrhosis, 153; Effects of afferent circula- 
tory arrest upon hydrogen ion concentration of, 
511; Study of 158 cases of esophageal varices, 519; 
Etiology and treatment of ammonia intoxication as- 
sociated with disease of, 577; Natural history of pa- 
tient with cirrhosis of, with esophageal varices follow- 
ing first massive hemorrhage, 699 

Lungs, Critical evaluation of anticoagulant therapy in 
peripheral venous thrombosis and pulmonary em- 
bolism, 129; Pulmonary resection for tuberculosis in 
children, 196; Respiratory and cardiovascular phe- 
nomena associated with pulmonary embolism, 271; 
blood supply, Acute effects of complete heart block 
on pulmonary circulation, 333; Prevention of ex- 
perimental, metastases with triethylenethiophos- 
phoramide (Thiotepa), 427; Extracorporeal circula- 
tion in cardiac surgery, ed. 615; Study of effective- 
ness of “‘high pressure”? cardiopneumonopexy in my- 
ocardial revascularization, 702 

Lymph, Circulating lipids in experimental and human 
burns, 559; follicles, in cervix uteri, 729 

Lymph nodes, Sinus histiocytosis of, in cancer, 163; dis- 
section, Clinical evaluation of malignant melanoma, 


Lymphoma, Malignant, of thyroid, 70; Lymphoid polyps 
(benign,) of rectum and anus, 6 


MECKEL’s DIVERTICULUM, in childhood, 11 

Melanoma, Clinical evaluation of malignant, 586 

Menopause, Endometria of normal postmenopausal 
women, 413 

Metabolism, Circulating lipids in experimental and 
human burns, 559 

Metacarpophalangeal joints, Treatment of mallet finger 
by complete, flexion, 233 

Metatarsus, Tarsometatarsal fracture dislocations, 623 

Mitral valve, Nature and treatment of postcommis- 
surotomy hyponatremic syndrome, 87 

Mouth, Multicentric carcinomas of oral cavity, 652 

Mucous membrane, Multicentric carcinomas of oral 
cavity, 652 

Muscles, New approach to anorectal fistulous abscess 
based on high intermuscular lesion, 595 

Myocardium, Study of effectiveness of ‘high pressure”’ 
cardiopneumonopexy in myocardial revasculariza- 
tion, 702; Experimental implantation of arterial ho- 
mografts into ventricular, 709 


NEEDLE, New, and safer method of arteriography, 627 
Nose, Selection of patients for rhinoplasty, ed. 481 


OLp AGE, see Geriatrics 

Oral cavity, Multicentric carcinomas of, 652 

Osmosis, Some aspects of water and electrolyte excre- 
tion, 441 

Oxygenator, Extracorporeal circulation in cardiac sur- 
gery, ed. 615 


PANCREATIC Ducts, Intraductal pressures and sphincteric 
resistance in canine, and biliary, after various stimuli, 
306; Papilla of Vater and distal portions of common 
bile, and duct of Wirsung, 687 
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Pancreatography, Papilla of Vater and distal portions of 
common bile duct and duct of Wirsung, 687 

Papilla of Vater, and distal portions of common bile duct 
and duct of Wirsung, 687 

Parotid gland, Parotidectomy for chronic or recurrent 
sialadenitis, 573; Lesions of salivary glands, 655 

Pathology, Immediate frozen section diagnosis, 489 

Pectus excavatum, Operation for correction of, 618 

Penicillin, Comparison of in vivo changes following ad- 
ministration of strangulation obstruction fluid and 
Clostridium welchii toxin, 667 

Peptic ulcer, Hiatus hernia, peptic esophagitis, and, 77; 
New approach to surgical management of, by gas- 
trectoplasty, 105; Management of bleeding, 199; 
Inhibitory role of pyloric antrum on cephalic phase 
of gastric acid secretion in dogs, 545 

Pheochromocytoma, Clinical experiences with, 25 

Phosphorus, radioactive, Circulating lipids in experi- 
mental and human burns, 559 

Physiology, Intraductal pressures and sphincteric resis- 
tance in canine pancreatic and biliary ducts after 
various stimuli, 306 

Pituitary body, depressant, Use of 1-triiodothyronine as, 
in management of thyroid cancer, 137; Effect upon 
hypophysis of radioactive yttrium, 600 

Polyethylene, Observations upon experimental repair of 
trachea using autogenous aorta and, tubes, 56 

Polyps, Lymphoid, (benign lymphoma) of rectum and 
anus, 

Porro, Edoardo, and cesarean hysterectomy, 245 

Portal vein, Effects of afferent circulatory arrest upon 
hydrogen ion concentration of liver, 511; Study of 
158 cases of esophageal varices, 519 

Pregnancy, Comparison of hematologic responses fol- 
lowing routine prenatal administration of intramus- 
cular and oral iron, 516 

Proteins, Effect of skin transplants on serum, in experi- 
mental animals, 605 

Pylorus, Inhibitory role of pyloric antrum on cephalic 
phase of gastric acid secretion in dogs, 545 


Raproactivity, Circulating lipids in experimental and 
human burns, 559; Effect upon hypophysis of radio- 
active yttrium, 600 

Radioscopy, Television, during operations on biliary pas- 
sages, 747 

Radius, Gill turnabout radial graft for wrist arthrodesis, 
230 

Rectum, Carcinoma of colon and, 257; Technique for 
cancer isolation and extended dissection for cancer of 
distal colon and, 466; New approach to anorectal 
fistulous abscess based on high intermuscular lesion, 
595; Lymphoid polyps (benign lymphoma) of, and 
anus, 639; Failure of migration of rectal opening as 
cause for most cases of imperforate anus, 643; Five 
year survival after anterior resection for carcinoma of, 
and rectosigmoid, 695 

Resuscitation, Reoperation after, from cardiac arrest, 
207 


Rhinoplasty, Selection of patients for, ed. 481 

Roentgenography, Arteriography of upper extremity, 
63; Roentgenographic study of lumbosacral spine in 
children, 193; Postoperative cholangiography parti- 
ally performed with patient in upright position, 242; 
Analysis of 2,514 examinations during early phases of 
x-ray survey of breast, 478; Role of water soluble 
contrast media in gastrointestinal tract obstruction, 
567 


SALIVARY GLAND, Parotidectomy for chronic or recurrent 
sialadenitis, 573; Lesions of, 655 

Sarcoma, Malignant lymphoma of thyroid, 70; Tumors 
of scapula and clavicle, 536 
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Scapula, Tumors of, and clavicle, 536 

Serum, Use of, freezing point depressions in evaluating 
salt and water balance in preoperative and post- 
operative states, 41; Effect of skin transplants on, 
proteins in experimental animals, 605 

Sigmoid, Five year survival after anterior resection for 
carcinoma of rectum and rectosigmoid, 695 

Skin, graft, Effect of, transplants on serum proteins in 
experimental animals, 605; graft, Pattern of wound 
healing of, autografts and, homografts in rat, 671 

Smears, Detection and localization of preclinical carci- 
noma of cervix by contact, 495 

Sodium, chloride, Use of serum freezing point depressions 
in evaluating salt and water balance in preoperative 
and postoperative states, 41 

Specialization, Can certification be separated from grad- 
uate education in surgery, ed. 97; versus generaliza- 
tion, the dilemma of surgical training, ed. 739 

Spine, Roentgenographic study of lumbosacral, in 
children, 193; Simple excision of unattached lamina 
for spondylolysis, 724 

a Simple excision of unattached lamina 
lor, 

Staphylococcus, Bacteriologic and clinical experiences 
and methods of control of hospital infections due to 
antibiotic resistant, 1; Ten year study on wound in- 
fections, 453 

Stomach, Hiatus hernia, peptic esophagitis, and peptic 
ulcer, 77; New approach to surgical management of 
peptic ulcer by gastrectoplasty, 105; New technique 
for gastrojejunostomy with Billroth II operation, 238; 
secretion, Effects of, of, duodenum, jejunum, and 
colon on esophagus of dog, 337; secretion, Inhibitory 
role of pyloric antrum on cephalic phase of gastric 
acid, in dogs, 545; Gastrostomy tubes, 631 

Sublingual gland, Lesions of salivary glands, 655 

Submaxillary gland, Lesions of salivary glands, 655 

Surgeon, ‘‘Unique”’,, ed. 484; Behold, torch, ed. 741 

Surgery, preoperative and postoperative care, Use of 
serum freezing point depressions in evaluating salt 
and water balance in, states, 41; plastic, Experiences 
with 165 aortic homografts, 49; plastic, Observations 
upon experimental repair of trachea using autogenous 
aorta and polyethylene tubes, 56; postoperative com- 
plications, Nature and treatment of postcommissurot- 
omy hyponatremic syndrome, 87; Can certification 
be separated from graduate education in, ed. 97; post- 
operative care, Survey on early ambulation after, 
100; technique, New approach to surgical manage- 
ment of peptic ulcer by gastrectoplasty, 105; tech- 
nique, Studies in extracorporeal circulation—IV, 
surgical, 111; plastic, Unilateral cleft lip repair, 119; 
postoperative, Comparison of complications follow- 
ing intestinal, after oral and parenteral preoperative 
antibiotic preparation, 145; Surgical application of 
freeze-dried homologous dura mater, 159; Surgical 
experiences in treatment of aneurysms of thoracic 
aorta, 179; Pulmonary resection for tuberculosis in 
children, 196; Management of bleeding peptic ulcer, 
199; Reoperation after resuscitation from cardiac 
arrest, 207; Experimental and clinical evaluation of 
surgical suture materials—III, 216; technique, New, 
for gastrojejunostomy with Billroth II operation, 238; 
mortality, Carcinoma of colon and rectum, 257; 
colectomy, Rationale of subtotal and total, in treat- 
ment of cancer and multiple polyps of colon, 288; 
Surgical diagnosis and management of dysfunctional 
uterine bleeding, 321; experimental, Effects of secre- 
tions of stomach, duodenum, jejunum, and colon on 
esophagus of dog, 337; Cancer controversy, ed. 353; 
technique, Operative aspects of Richter’s hernia, 358; 
Continuous, automatic, electronic determinations of 
operative blood loss, 368; Peripheral arterial emboli, 
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399; technique, Vitallium tube method for repair of 
strictures of bile ducts, 409; technique, Thrombo- 
endarterectomy of carotid bifurcation and internal 
carotid artery, 421; postoperative care, Indications 
for blood volume determinations in major surgical 
procedures, 435; postoperative complications, Ten 
year study on wound infections, 453; Technique, for 
cancer isolation and extended dissection for cancer 
of distal colon and rectum, 466; plastic, Selection of 
patients for rhinoplasty, ed. 481; progress, ‘‘Unique” 
surgeon, ed. 484; technique, Prevention of massive 
hemorrhage secondary to hemorrhoidectomy, 485; 
aids in, Immediate frozen section diagnosis, 489; 
Surgical complications of vaginal hysterectomy, 527; 
Transabdominal repair of hiatal hernia, 549; Studies 
of cerebrospinal fluid pressure during hypothermia 
in intracranial, 555; principles and surgical practice, 
Fetishism in, ed. 613; Extracorporeal circulation in 
cardiac, ed. 615; Operation for correction of pectus 
excavatum, 618; postoperative care, Gastrostomy 
tubes, 631; plastic, Pattern of wound healing of skin 
autografts and skin homografts in rat, 671; technique, 
Surgical treatment of aortic insufficiency by open 
plastic revision of tricuspid aortic valve to bicuspid 
valve, 679; Five year survival after anterior resection 
for carcinoma of rectum and rectosigmoid, 695; 
Simple excision of unattached lamina for spondyloly- 
sis, 724; Preoperative management of blood loss 
anemia, 734; Specialization versus generalization, 
dilemma of surgical training, ed. 739; Technique, 
of anastomosing small arteries, 743; Television radios- 
copy during operations on biliary passages, 747; 
Technique, for temporary control of bleeding during 
transesophageal suture ligation of esophageal varices, 
749; Technique, employing hypothermia for repair 
of atrial septal defects, 751 

Suture, materials, plain catgut, chromicized catgut, 
braided perlon wound, healing, Experimental and 
clinical evaluation of surgical, III, 216 


Television, radioscopy during operations on biliary 
passages, 747 

Temperature, Effects of temporary ischemia on renal 
function under normal and hypothermic, with aortic 
renal graft replacement, 82; Collapsible tub for im- 
mersion cooling on operating table, 502 

Tendon, surgery, Treatment of mallet finger by complete 
metacarpophalangeal flexion, 233 

Terminology, Nuts, eggs, and cancer, ed. 225 

Testis, Thoracoabdominal incision for surgery of renal, 
adrenal, and testicular neoplasms, 363 

Thorax, Operation for correction of pectusexcavatum,618 

Thrombosis, Critical evaluation of anticoagulant therapy 
in peripheral venous, and pulmonary embolism, 129; 
Treatment of thromboembolism with aqueous hepa- 
rin, 293; Peripheral arterial emboli, 399; Thrombo- 
endarterectomy of carotid bifurcation and internal 
carotid artery, 421 

Thyroid, Malignant lymphoma of, 70; Use of I-triiodo- 
thyronine as pituitary depressant in management of, 
cancer, 137 

Tissue, sections, Immediate frozen, diagnosis, 489 

Tongue, Survey of, cancer over 15 year period in general 
hospital, 15 

Trachea, Observations upon experimental repair of, 
using autogenous aorta and polyethylene tubes, 56 

Triethylene melamine (TEM), Experience with, and tri- 
ethylene thiophosphoramide (ThioTEpa) in recur- 
rent or metastatic solid tumors, 459 

Triethylenethiophosphoramide (ThiotEpa), Prevention 
of experimental lung metastases with, 427; Experi- 
ence with triethylene melamine (TEM) and, in re- 
current or metastatic solid tumors, 459 
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Tub, Collapsible, for immersion cooling on operating 
table 502 

Tuberculosis, Pulmonary resection for, in children, 196 

Tubes, Gastrostomy, 631 

Tumors, Clinical experiences with pheochromocytoma, 
25; polyps, multiple, Rationale of subtotal and total 
colectomy in treatment of cancer and, of colon, 288; 
Intracystic carcinoma of breast, 347; Thoracoab- 
dominal incision for surgery of renal, adrenal, and 
testicular neoplasms, 363; Experience with tri- 
ethylene melamine (TEM) and triethylene thiophos- 
phoramide (Thiorepa) in recurrent or metastatic 
solid, 459; of scapula and clavicle, 536; Lesions of 
salivary glands, 655 


Uterus, Edoardo Porro and cesarean hysterectomy, 245; 
Surgical diagnosis and management of dysfunctional 
uterine bleeding, 321; Endometria of normal post- 
menopausal women, 413; Surgical complications of 
vaginal hysterectomy, 527 

Uterus cervix, Detection and localization of preclinical 
carcinoma of, by contact smears, 495; Glandular 
structures of, 715; Lymph follicles in, 729 


Vatves, Surgical treatment of aortic insufficiency by 
open plastic revision of tricuspid aortic, to bicuspid, 


Varices, Study of 158 cases of esophageal, 519; Technique 
for temporary control of bleeding during trans. 
esophageal suture ligation of esophageal, 749 
Veins, Critical evaluation of anticoagulant therapy in 
ripheral venous thrombosis and pulmonary em.- 
lism, 129 
Vitallium, tube method for repair of strictures of bile 
ducts, 409 


Water, balance, Use of serum freezing point depressions 
in evaluating salt and, in preoperative and post- 
operative states, 41; Some aspects of, and electrolyte 
excretion, 441 

Wounds, Ten year study on, infections, 453; Circulating 
lipids in experimental and human burns, 559; heal- 
ing, Pattern of, of skin autografts and skin homografts 
in rat, 671 

Wrist, Gill turnabout radial graft for, arthrodesis, 230 


Yttrium, Effect upon hyophysis of radioactive, 600 
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PERATION POSSIBLE WITH 


bitartrate 
natural 
Levophed raises blood pressure 
in seconds, makes the “inoper- antishock 


able” patient in shock operable. 

Life-saving Levophed is effec- pressor 
tive even when transfusions 

fail. Its dependable vasopressor hormone 
action converts the “poor risk” 


patient to a good risk. 


“,..the most satisfactory form of treatment to date”™' 


1. Briller, S.A.: M. Clin. North America 41:619, May, 1957. 


(),jathnop LABORATORIES, New York 18, N. Y. 


Levophed (brand of levarterenol), trademark reg. U.S. Pat. Off. 
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New features 


of the 


Jefferson Ventilator 


New Volume-indicator model GH-3 makes possible a more precise estimate of tidal 
exchange, while automatically delivering independently adjustable negative and positive 
pressures at desired rate and phase to provide proper pulmonary ventilation. 


THE JEFFERSON VENTILATOR is a Clinically proved, 
auto-pneumatic, portable device to help insure proper 
pulmonary ventilation during general anesthesia in 
every type of patient, and especially in the poor-risk 
patient or during open-chest surgery. Separate con- 
trols for phase, rate, negative and positive pressures 
maintain optimal mean airway pressure. Simply 
designed and easily regulated, the JEFFERSON 
VENTILATOR is now used routinely in the teaching 
hospitals of more than three-quarters of medical 
schools throughout the United States. 


& : 
| 


Vertical scale shows delivered volume, and convenient 
chart on platform gives corrections for gas flow 
at various rates of respiration (essential for accu- 
racy with any bellows-type volume indicator). 


Simplicity of construction and operation is character- 
istic of the JEFFERSON VENTILATOR. Trouble-free, 
automatic overflow valve in collar casting pre- 
vents overfilling bellows during high gas flows. 


New, optional NRB Head, for use with any model 
JEFFERSON VENTILATOR, for the first time 
makes possible mechanical ventilation with 
intermittent negative and positive pressures 
during non-rebreathing anesthesia techniques. 


AUTOMATICALLY delivering properly phased negative 
and positive pressures through the endotracheal 
tube, the JEFFERSON VENTILATOR helps prevent re- 
spiratory acidosis, does not embarrass circulation, 
frees both hands of the anesthesiologist. However, 
manual control of rebreathing bag may be quickly 
resorted to if desired. Finally, negative and positive 
pressures, rate and phase of the JEFFERSON VENTILATOR 
may be adjusted separately to changing require- 
ments. For orders or information, phone collect: 
-OSborne 5-5200, Air-SHIELDS, INC., Hatboro, Pa. 


The/ Jefferson 


Ventilator / & 


Manufactured, sold & serviced by / 4JR-SHIFELDS, INC. 


"Trademark 
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Immediate treatment of 


Hemophilic bleeding calls for emergency treatment. There is 
no time to lose. Hyland Antihemophilic Plasma answers this need as 
no other product can. 


This specially processed plasma is ready to administer in a matter of 
moments — requires no crossmatching, no thawing or other frustrating 
delays. It contains clotting components which the hemophiliac lacks 
and needs, components which are rapidly lost in stored whole blood. 
Its proved stability now permits 5 year dating. 


When smaller volume dosage is desired, plasma may be reconstituted 
to less than original volume. 


Hyland Antihemophilic Plasma is irradiated, dried, and supplied with 
diluent. In 3 sizes: 50 ce. with built-in filter for syringe administration ; 
100 and 250 cc., each with complete plasma administration set, 

including small-gauge I.V. needle to minimize vein trauma. 


Hyland Laboratories 


4501 Colorado Blvd., Los Angeles 39, Calif. 
252 Hawthorne Ave., Yonkers, N. Y. 
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PROVEN TYPES 
OF HEART-LUNG INSTRUMENTS 


MARK first to offer a complete line of instruments for mainte- 
nance of Cardiorespiratory Functions During Cardiac Bypass 


MARK Il HEART-LUNG The screen type oxy- 
genator of the apparatus is extremely simple in design, 
consisting of stainless steel fine mesh screens that in- 
crease oxygenating efficiency without damage to the blood. 
The screens are suspended in a plastic distributing 
chamber and blood is gently filmed on them in an atmos- 
phere of oxygen . . . High flow rates are maintained (up 
to 5000-cc/min.) at a constant rate without bubbles .. . 
During perfusion period entire extra-corporeal system is 
balanced by merely regulating one pump . . . Apparatus is 
mobile and requires only one attendant. Request informa- 
tion on the new Mayo-Gibbon Lung, 


MARK-COOLEY 
HEART LUNG 

Completely autoclav- 
able oxygenator based 
on the original work 
of Drs, R. A. DeWall 
and C. W. Lillehei. 
Further development 
work by Dr, Denton A. 
Cooley resulted in the 
design of the all 
Stainless oxygenator 
which introduces eco- 
nomical, completely 
sure sterilization... 
Flow rates up to 3 
liters per minute... 
Blood level main- 
tained by one pump. 
Explosion-proof con- 
struction throughout. 


MARK-CLOWES HEART-LUNG Protects 
blood from direct exposure to gas by diffusing oxygen 
and carbon dioxide through thin plastic membranes. This 
“closed system” offers the advantages of a fixed fluid 
volume and a positive return of blood without danger of 
entraining bubbles of gas during perfusion , . . Provides 
flow rates of 80 cc/min, or more per kilog. of patient's 
weight .. . Surface area can oxygenate blood of adult man 
. . . Blood contacts Tygon and Teflon plastic — both 
atraumatic . . . Apparatus is mobile, automatic, requires 
only one attendant. 


MARK DISC HEART-LUNG Newest Mark instru- 
ment! Combines disc oxygenator and DeBakey. pump sys- 
tem. A compact versatile package having explosion-proof 
characteristics not available previously. Pumps and acces- 
sories may be used with other disc units or oxygenators. 


Technical bulletins available on ali above instruments. Write today. 


THE M AR K company 


G-K Heart-Lung Apparatus 
Respirometer 


31 WEST STREET, RANDOLPH, MASS. 


Defibrillator 
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functions 


EQUANKL® 
Meprobamate, 
Wyeth 
PHENERGAN HCl 
Promethazine HCl, 
Wyeth 
SPARINE® HCI 
Promazine HCl, 
Wyeth 


A Wyeth normotropic drug for nearly 
every polient under stress 


® Reduces preoperative apprehension and fear reactions to hospital 
environment 

® induces light sleep with easy awakening 

® Facilitates cooperation and manageability prior to induction of anes- 
thesia 

® Promotes smoother, quieter emergence fro anesthesia—controls post- 
operative excitement 

# Prevents postoperative nausea and vomiting 

® Relieves existing nausea and vomiting 

# Diminishes dosage requirements for narcotics, analgesics, and sedatives 


Comprehensive literature suppiied on request 


PHENERGAN?® “vac: 


HYDROCHLORIDE SYRUP 
Promethazine Hydrochloride, Wyeth SUPPOSITORIES 


Preoperative sedation 
i 
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effective 

against more strains 
of resistant 
staphylococcus 
than any other antibiotic 


98.6 percenteffective’ against micro- were killed by concentrations of 20 
coccus aureus — including resistant ug. per milliliter.” 

strains — isolated from hospitalized  suPPLIED: Capsules CATHOMYCIN (sodium 
patients. “The striking sensitivity of novobiocin), 250 mg. of novobiocin per 
200 strains (of hemolytic staphy- capsule, bottles of 16 and 100. Syrup CATH- 


, i OMYCIN (calcium novobiocin), each 5 cc. 
lococci) to novobiocin deserves _ contains 125 mg. novobiocin, bottles of 6O 


NOVOBIOCIN 


emphasis.”? cc. and 1 pint. 
1. Pulaski, J., and Isokane, R. K.: Surg., Gynec. & Obst., 104:310, 
...nNovobiocin was uniformly bac- March 1987. 
2. Petersdorf, R. G., Curtin, J. A. and Bennett, I. Arch, Int. Med. 
teriostatic in concentrations of 1 ug. 100:927, December 1957. 


per milliliter and 50% of the strains — CATHOMYCIN iso trade-mark of Merck & Co., Ine. 


MERCK SHARP & DOHME oivision of merck & CO., INc., Philadelphia 1, Pa, 
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Canton, ons 


ae. and unmatched comfort 
_ Extra fullness at base of thumb allows | binding. 
DIVISION OF BECTON, DICKINSON AND COMPANY 


NOW. ...for the first time in tetracyé 


U.S, PAT NO 2 


LABORATORIES ING 
SYRACE SE NEW YORK 


i 


blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume 


This achievement is made possible by the unique solubility of TETREX (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TETREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
5 sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial.) 


Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity)...........250 mg. 
Xylocaine* hydrochloride 40 mg. 


plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
*® of Astra Pharm, Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREXx — tetracycline phosphate complex — each 
- equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials. 
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IRISTOL “LABORATORIES INC., SYRACUSE, NEW YORK 


Takes a while to learn 
but gratifying .... 


RUSH? 
MEDULLARY PIN 


Pat. No. 2,579,968 


Proper application of the RUSH PIN is not always easy. It takes a while to learn. It is quite 
different in principle and technic from other forms of medullary fixation. It is not designed to 
impact the marrow cavity, but to accurately transfix the fractured bone by points of pressure, pre- 
cisely applied. 


The ingenious surgeon, who has added this to his knowledge and skills, has simplified his 
tasks and contributed pleasure to his patients. He minimizes surgery and speeds convalescence 
with unbelievably early motion, even in fractures near joints. Removable splints are sometimes 
used, but casts or traction, rarely. 


The patient is more comfortable, the hospital stay is shortened. And best of all, the recovery 
time and residual disability can be markedly lessened. 


It does take a while to learn, but it IS GRATIFYING! 


White for Informa lion 


/THE BERIVON | 


MERIDIAN, Miss. 


EXCLUSIVE MANUFACTURERS OF RUSH MEDULLARY PINS AND INSTRUMENTS 
Publishers of “ATLAS OF RUSH PIN TECHNICS” by LESLIE V. RUSH, M. D. 
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INCORPORATED 
EXCLUSIVE 


ACID MANTLE 
VEHICLE 


“Epithelium Regenerativ 
Antiinflammato 
-Antipruritic: 


3 
2 
Pruritus Vulvae Et 

Postmenopausal Vaginitis 
Antikeratotic 
: Normal-Vaginal- and 
109 WEST 64 ST., NEW YORK 23,N.Y. In Canada: 2765 Bates Rd., Montfegl, P.Q. 


efore and after surgery 


effective 
for 
anavety, 
tension 
and 
insomnia 


= reduces preoperative fear 


= helps ensure natural sleep 
without morning hang-over 


= no significant lowering 
of blood pressure 
= no respiratory depression 


= well tolerated, 
relatively nontoxic 


Tiltown 


REFERENCES: 

1. Rushia, E. L.: Preliminary 
report on the use of meprobamate 
for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
July 1957. 


THE ORIGINAL MEPROBAMATE 
DISCOVERED & INTRODUCED BY 


LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 


CM-6086 
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with Thorazine* you can greatly 
reduce postoperative suffering 


For your surgical patient in severe pain, “Thorazine’ is helpful 
in three ways: 


1. It greatly reduces your patient’s suffering by alleviating 
anxiety that intensifies pain. 


2. It potentiates sedatives and narcotics so that smaller amounts 
of these agents are necessary. 


3. It reduces apprehension and gives the patient an improved 
mental outlook. 


HOW ulable in convenient, cconomical Gos Vial LO 


‘Thorazine’ is also available in tablets, Spansulet capsules, ampuls, syrup and suppositories, 


Smith Kline & French Laboratories, Philadelphia 1 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 
+T.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F, 
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IN ENDOCRINE INFERTILITY When progestational proliferation of the endometrium is 
inadequate for ovum nidation, conception cannot occur. In such cases of infertility, progestational 
therapy with NORLUTIN during the latter half of the cycle often produces clinically desirable 
results. Through endometrial improvement the possibility of conception is greatly enhanced. 


CASE STUDIES* NORLUTIN or a congener was given to 50 infertile patients daily from the fifth to the twenty- 
fifth day of their cycles. Within five months of their last treated cycles, seven women conceived. While two of 
these had secondary infertility... five had been inexplicably barren for from three to six years. 


INDICATIONS FOR NORLUTIN: conditions aac deficiency of progesterone such as primary and secondary. 


amenorrhea, menstrual irregularity, functional uterine bleeding, endocrine infertility, habitual abortion, threat- 
ened abortion, premenstrual tension, and dysmenorrhea. 


PACKAGING: 5-mg. scored tablets (C. T. No. 882), bottles of 30. 


*Rock, J.; Pincus, G., & Garcia, C. R.: Science 124:891 (Nov. 2) 1956. 
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Parke-Davis) 


PARKE, DAVIS & COMPANY -+- DETROIT 32, MICHIGAN 
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Each UROBIOTIC CAPSULE contains: 


Cosa-Terramycin 125 mg. 
(oxytetracycline HCI with glucosamine) 

Sulfamethizole 250 mg. 
Phenylazo-diamino-pyridine HCI 50 mg. 


Supply: Urobiotic Capsules, bottles of 50. 


*Trademark 


Pfizer 


COSA-TERRAMYCIN: 
SULFONAMIDE 
ANALGESIC 


* the proven antibiotic of choice in urinary tract 
infections—Terramycin® (oxytetracycline) 


¢ enhanced absorption with glucosamine potentiation 


* chemotherapeutic action of sulfamethizole—the 
sulfonamide of choice 


* prompt and effective local analgesia and relief of 
urinary symptoms with phenylazo-diamino-pyridine. 


UROBIOTIC CAPSULES are especially valuable in the treatment of 
mixed urinary infections and infections caused by bacteria 
more sensitive to the combination than to either component 
alone. 


REFERENCES: Bourque, J. P., and Joyal, J.: A Clinical Study of a New Sulfonamide 
in the Treatment of Urinary Infections, Canad. M. A. J. 68:337, 1953. Trafton, H. M., 
and Lind, H. E.: Urinary Infections, Clinical and Bacteriological Cure with 
Terramycin, J. Urol. 69:315, 1953. Musselman, M. M.: Terramycin, Antibiotics 
Monographs No. 6, New York, Medical Encyclopedia, Inc., 1956. Longley, J. R.: 
Oxytetracycline Therapy in Surgery and Infections of the Urinary Tract, 
Antibiotics Annual 1955-1956, New York, Medical Encyclopedia, Inc., 1956, p. 358. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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setting new standards 


ETHICON 


sutures 
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ESITIN 


Mroulactured 
CHEMICAL 


Providence, 


promotes 
“early, clean 


traumatic and infectious wounds 
e burns (first, second, third degree) 
e abdominal fistulae and wounds 
e pressure sores and ulcers 
* pilonidal cysts and sinuses 


e ano-rectal wounds e chest wounds 
samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 


1. Grayzel, H. G., and Schapiro, S.: Western J. Surgery, Obstet. & Gyn., Oct. 1956. 
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for sure antibacterial control 


in urinary tract infections 


ndelamine 


It’s effective against almost all types of urinary tract 
organisms .. . controls even antibiotic and 
sulfonamide-resistant bacteria. Yet, Mandelamine 

is not an antibiotic! Mandelamine won’t sensitize 


patients . . . no resistant bacterial strains develop... 
side effects are minimal. Mandelamine is one of the 
safest of all drugs for prolonged use, and— 

happily for patients—costs far less than other 
antibacterial agents! 


safe for long-term use for all ages 


Supplied in Hafgrams® (0.5 Gm. tablets), 0.25 Gm. 
tablets, and pleasantly flavored Mandelamine 
Suspension for pediatric use. Adults take an initial 
daily dose of 4 to 6 Gm., and can be maintained 
on 3 Gm. daily indefinitely. Children need as little 
as 1 Gm. daily. (Mandelamine Discs, for quick 
identification of Mandelamine-sensitive bacteria, 
available from your laboratory supply house.) 


safe and effective for chronic urinary tract infections 


MANDELAMINE’ 


Brand of methenamine mandelate formerly a product of Nepera Laboratories 


WARNER-CHILCOTT 
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FURACIN 


brand of nitrofurazone 
VAGINAL SUPPOSITORIES 


Morbidity is greatly reduced, patient comfort increased by use 
of Furacin Vaginal Suppositories before! and after? surgery 
and electrosurgery of the vagina and cervix. These Suppositories 
“(1) caused more rapid healing; (2) decreased postoperative 
infection; (3) reduced the amount and odor of vaginal dis- 
charge; and (4) removed the ‘irritating’ feeling usually experi- 
enced by patients following vaginal operations.”? 


INDICATIONS— 

Before and after: cervicovaginal surgery including hysterectomy, 
pelvic radiation, cauterization, conization and biopsy. 
SUPPLIED— 

0.2% Furacin in a water-miscible base which melts at body tem- 
perature. Hermetically sealed in yellow foil, box of 12. 

1. Rogers, S. F., and Moore, J.: Texas J. M. 583:338, 1957. 2. Schwartz, J.: Am. 
J. Obst. 68:579, 1952. 

NITROFURANS: a unique class of antimicrobials . . . 

neither antibiotics nor sulfonamides 

EATON LABORATORIES, NORWICH, NEW YORK 
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# for a clearer field 
during surgery 


A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements surgical skill with 
effective hemostasis. It promotes retraction 
of severed capillary ends and reduces capil- 
lary bleeding and oozing; prevents or cor- 
rects abnormal capillary permeability and 


AVAILABLE IN THREE DOSAGE FORMS: 


fragility; prevents delayed clotting time and 
bleeding due to hypoprothrombinemia. Yet 
Adrestat has no effect on the normal con- 
stituents and process of blood clotting. 


ADRESTAT Capsules and Lozenges for pre- and post-operative use, each containing: 


Adrenochrome Semicarbazone, 2.5 mg. (present as Carbazochrome Salicylate*, 65.0 mg.); Sodium 
Menadiol Diphosphate (Vitamin K Analogue), 5.0 mg.; Hesperidin, Purified, 50.0 mg.; Ascorbic 


Acid, 100.0 mg. 


Capsules in bottles of 30; Lozenges in boxes of 20 


ADRESTAT (F) 1-cc ampuls for use during surgery, each containing Adrenochrome 
Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg.) 


Boxes of five 1-cc ampuls 


*Pat. Nos. 2,581,850; 2,506,294 


ORANGE, N. J. 
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... these genuine Stille instruments are made 
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the parenteral pathway to prompt multivitamin replenishment 


‘Pancebrin’ combines major oil and 
water-soluble vitamins in one 
stable, ready-to-use solution. It is 
especially recommended for surgi- 
cal patients, debilitated individ- 
uals, and those unable to ingest or 
retain food. ' 
Use intramuscularly or add to 
dextrose or saline solutions. 
‘Pancebrin’ is available in 2-cc. 


**Pancebrin’ (Multiple Vitamins, Injectable, Lilly) 


LILLY AND COMPANY e 


and 10-cc. ampoules. Each 2 cc. 
(usual daily dose) provide: 


Thiamin Chloride . . 10 mg. 
Riboflavin . ee 2 mg. 
Pyridoxine Hydrochloride 3 mg,, 
Pantothenic Acid . 3 mig. \ 
Nicotinamide. . . mg. 
Ascorbic Acid « COMg. 


Vitamin A Synthetic_10,006 U,8.P. units 
Vitamin D 1,000-'U.S.P>uhits 


¥ 
v 
20 


INDIANAPOLIS 6, INDIANA, U.S. A. 
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Free * A just-published, four page brochure, 

which illustrates, describes and prices 
eighteen of the most popular Weck ‘‘Bulldog’’ Jaw 
Needle Holders, will make ordering so much easier. 
It’s yours for the asking. Just write to Weck. 


68 years of knowing how 
EDWARD WECK & CO., INC. 
135 Johnson Street, Brooklyn 1, N.Y. 


In Weck Needle Holders with 
revolutionary ‘‘Bulldog”’ 
Jaws, the serrated areas of 
the jaws have been hardened 
bya special process forming 
complex carbides that provide 
just the right combination of 
hardness to assure a firm grip 
and, at the same time, protect 
the needle from injury. 

The serrations are an in- 
tegral part of the jaws—not 
an insert—and are so pat- 
terned that the needle fits 
tightly into the grooves—will 
not slip or turn. Leading com- 
petitive needle holders were 
recently tested for ‘‘slippage’”’ 
and the results proved con- 
clusively that Weck ‘“‘Bull- 
dog”? Jaws have the highest 
non-slip rating. 

All Weck “Bulldog” Jaw 
Needle Holders have the 
popular Weck Glare-proof 
finish on the jaw end. This 
revolutionary finish—far 
superior to the so-called 
“satin”? and “‘black’’ finishes 
—does not sacrifice the cor- 
rosion-resistant and ease-of- 
cleaning properties of stand- 
ard Weck Stainless Steel. 


Manufacturers of Surgical Instruments + Hospital Supplies + Instrument Repairing 
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NEEDLE HOLDERS : 
A ONE PIECE JAW- NOT AN INSERT! 
4 
of Breed—Westminster Kennel Show, 1958 
Owner-Handler: |. Curtis, Kensington, Md. 
as \ 
\ . 


they’re 


ee 


POTENT! 


Abbott's Therapeutic Formula 


multivitamins 

Each tiny OPTILET 
represents: 
Vitamin A..... 7.5 mg. (25,000 units) 
Vitamin D...... 25 meg. (1000 units) 
Thiamine Hydrochloride. ..... 10 mg. 
Nicotinamide 

(as hydrochloride). ..... 150 mg. 
Vitamin By2........ 6 me, 

(as cobalamin concentrate) 

Ascorbic 150 mg. 


MTAB—FILM-SEALED TABLETS, 


ABBOTT; PAT. APPLIED FOR 


806121 


5 $ bes 
| 
ahd for the 
extra balance of 
Wine 
9 important Miinerals 
Opm 
v 
) 
- 
ai 
e . 


For caudal and lumbar epidural 


anesthesia only—Injection of 
Fr min CYCLAINE Hyérochorids 2 
CYCLAINE Hydrochloride 1% 


oven 


For spinal anesthasia—Injection of CYCLAINE 
Hydrochloride 2.5 Z with 10% Dextrose 


For topical anesthesia—Topical 
solution of CYCLAINE Hydrochloride 5 % 


EB For surface (topical) anesthesia— 
CYCLAINE Hydrochloride Jelly 5 % 


a highly , 
effective 

and 
versatile local anesthetic 


Hydrochloride cnexyicaine tydrochtoride) 
CYCLAINE has a low index of sensitization, may 


be administered to patients with known sensitiv- 


ust ONLY 
frontal 


SOmg, per cc. (5%) 


OT FOR INJECTION 


825 
2m 


go te te 


ity to other local anesthetics with little likelihood of & 
untoward effects. On an equal concentration 
basis CYCLAINE is topically as potent as cocaine, Merck Sh arp & Doh me 
and faster and longer acting than procaine for Division of MERCK & CO., Inc. 
infiltration and nerve block anesthesia. It is avail- Philadelphia 1, 
able in five dosage forms suitable for any local 
anesthetic procedure, 
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steel 


Stainless 


the Kapp-Beck> 


Serration* 


Another Important Development 
in Cardiovascular Instruments 


by SKLAR 


These Sklar instruments with the 
new Kapp-Beck Serration have been 
clinically evaluated and found to be 
highly acceptable for all procedures 
in the cardiovascular field. 


The rounded shoulders of the teeth 
minimize trauma and insure a posi- 
tive grip with gentle pressure of the 
jaws. 


Available through accredited Surgi- 
cal Supply Dealers. 


LONG ISLAND CITY, N. Y. 


Cardiovascular Instrument Brochure 
available upon request 


* Patent No. 2,796, 605 


Patent ductus clamp 
straight or angular 


Satinsky 
vena cava clamp 


Blood vessel clamp 
large or small curve 


Coarctation clamp 


| straight or angular 
| 


Bronchus clamp, angular 


Bulldog clamp 
244” 
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FIRST—clinically confirmed for better management 


of psychotic patients 


NOW-— clinically confirmed as an improved 
antiemetic agent 


Squibb Triflupromazine 


PROMPT, POTENT and LONG-LASTING ANTIEMETIC ACTIVITY 


Clinical investigators* report that in clinical studies 


‘ After In Chronic In Infections, In In 
= Nitrogen Intra-abdominal | Neu Pregnancy 
operatively Mustard Vomiting Disease, and Diagnostic When Vomiting 
Therapy Carci i Py d is Pi 


s showed potent antiemetic action 

completely relieved nausea and vomiting in small 
intravenous doses 
showed a prolonged antiemetic effect 
caused little or no pain at injection site 
controlled chronic nausea and vomiting in 


orally administered doses 


produced relief in certain cases refractory to other antiemetics 
often markedly depressed or abolished the gag reflex 
effectively terminated the hard-to-control nausea and 
vomiting common to nitrogen mustard therapy 

provided prophylaxis against the nausea and 

vomiting associated with pneumoencephalography 


*Reports to the Squibb Institute for Medical Research 


— 
ge: intr 


route —8 mg. average single dose; dosage range 5 to 10 mg. 


Intramuscular route —15 mg. average single dose; dosage range 5 to 15 mg. 
Oral route —10 to 20 mg. initially, subsequently 10 mg. t.i.d. 


supply: 


Parenteral Solution—1 ce. ampuls (20 mg./ce.) 


Oral Tablets—10 mg., 25 mg., 50 mg., in bottles of 50 and 500 


Squibb Quality—the Priceless Ingredient 


SVESPRIN® IS A SQUIBB TRADEMARK 
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Rectal Suppositories with Hydrocortisone, Wyeth 
the first suppository to contain 
—to reduce inflammation and edema 


Plus the time-tested © /05 ‘ormula—to relieve itching, burning, soreness, pain 


Postoperative scar tissue with inflammatory reaction 
Acute and chronic nonspecific proctitis 

Proctitis accompanying ulcerative colitis 

Acute internal hemorrhoids 

Radiation proctitis 

Medication proctitis 

Cryptitis 


Postoperative 
Scar Tissue 


Supplied: Each suppository contains 
10 mg. hydrocortisone acetate, 15 mg. 
extract belladonna (0.19 mg. equiv. 
total alkaloids), 3 mg. ephedrine sul- 
fate, zinc oxide, boric acid, bismuth 
oxyiodide, bismuth subcarbonate and 
balsam peru in an oleaginous base. 


Literature available on request 


for inflammatory anorectal disorders .. . 
| 
92 


PYRIDIUM? RELIEVES PAIN PROMPTLY 


OF PHENYLAZO-DIAMINO-PYRIDINE HCL 


fills the gap between complaint and 
correction of urinary tract disorders. 
In 20-25 minutes, Pyridium gives re-"~ 
lief of urinary tract symptoms, even 
before the cause can be effectively 
treated. Diagnosis, antibacterial 
action or surgery may take time—but 
pain relief can be immediate with 
Pyridium, the standard urinary tract” 
analgesic. WwARNER-CHILCOTT 
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first with lysine 


A chovce diet 

for the patient 
plus Lysine 
equals earlier 
convalescence 


“Shortage of an essential amino acid in the food 
means a shortage of protein in the body.”! Pro- 
tein loss is greatly increased during injury, sur- 
gery, disease or illness—and the deficiency will 
progress steadily unless a proper diet is achieved. 
But appetites seem to lag when they are most 
necessary, because patients are suffering from 
pain, anorexia or poor gastrointestinal function. 
At best they will eat only soft cereal products. 


Many investigators have shown that “lysine de- 
ficiency is the salient lack in the cereal grains.’ 
This deficiency distinguishes the essential amino 
acid pattern of cereal protein from that of high 
quality protein. The biologic value of cereal pro- 
tein can be improved to almost double its tissue 
building value by the addition of adequate quan- 
tities of lysine to the accepted diet. Protein im- 
provement can be most easily accomplished with 
Cerofort Tablets which supply: (1) critically 
essential lysine along with (2) therapeutic lev- 
els of all important vitamins. 


The recommended daily dose of 3 Cerofort Tablets —- 
one with each meal — supplies: 


L-Lysine Monohydrochloride 790 mg.* 
Thiamine Mononitrate 
Pyridoxine Hydrochloride 
Vitamin Bie (Cobalamin) 
*equivalent to 600 mg. L-lysine 


Administration with meals is essential to obtain max- 
imal benefit of lysine fortification of dietary protein. 
Supplied in bottles of 60 tablets. 

Also available Gerofort Elixir 

(L-lysine with therapeutic B vitamins) 


References: 1. Flodin, N. W.: Am. Miller & Processor 81:30 
(July) 1953. 2. Block, R. J., in Advances in Protein Chem- 
istry, Anson, M. L., and Edsall, J. T., eds., New York, 
Academic Press, Inc., 1945, vol. 2, p. 119. 


WHITE LABORATORIES, Ince. 
Kenilworth, N. J. 


1 

~ ; 

Assure f nutrition with 

erorort ....... 
one (Critically essential L-lysine with therapeutic amounts of all important vitamins) 
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WMIUELLER & ED. } 


330 South Honore Street 
Chicago 12, Illinois 


Dallas e Houston e Los Angeles 
Rochester, Minn. 
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Precise Positioning and Positive Fixation— 


with AMERICAN -Albee 
ORTHOPAEDIC and FRACTURE TABLE 


ee @ Acknowledged as the most versatile in its field, the for this comprehensive branch of medicine. A 
= American-Albee Orthopaedic and Fracture Table Ideal complement to this improved table is the \ 
enables the orthopaedic surgeon to achieve “perfect American DV-22 Major Surgical Light... a new 
positioning” of short, tall, obese and’ even infant concept in easily maneuverable illumination... cool, 
patients ... easily and rapidly. It is designed to shadowless, color-corrected . .. intensity to 10,000 
accommodate closed fracture reductions as well as foot candles from a dual source. ' 
the increasing demands of complex orthopaedic f 
surgery. Thus, to orthopaedists the world over, the @ Write for Fracture Table Brochure TC-100R k 
name American-Albee identifies the table of choice and Major Light Catalog LC-1271R. 


AMERICAN 


STERILIZER 


ERIE* PENNSYLVANIA § 


RIN TE, 


can Offices in 14 Principal Cities 
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MITRAL COMMISSUROTOMY 


a 


No. 1 of an operative series—for details, see next page 


Brown Milled Surgeons’ Gloves by S ERAMILES Ss 


Maximum tactile sensitivity assures unmatched “sightless seeing.” 


Minimal radial bind provides maximum hand comfort. 


'LIMBER-LATEX!—the softest, most com- 


fortable of all latex gloves—in white or 
brown, Hypoallergenic properties minimize the possibility of contact dermatitis, 


Non-skid surface afford: more positive handling when wet. 


No. 1 in professional preference because 
they are No. | in surgical performance 


'CREST'—the thinnest, most sensitive sur- 
geon's glove available—for special surgery. 


No. 1in Professional Preference: 
| 
| 
4 ae ‘ 
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1. Interior postero-lateral view of heart. Note greatly dilated 2. Postero-lateral periscapular incision. Enlargement of left 

left auricle and calcified, thickened mitral valve. Inset shows ventricle and pulmonary artery is evident. Dilated left auricle 

typical narrowing of valve viewed from above. presses on esophagus. Pericardium is being incised just poste- 
rior to the phrenic nerve. 


3. A purse string suture is placed around the auricular ap- 4. A comp placed just above the suture line is released 
pendage. This suture is carefully started just above the circum- slightly allowing a gush of blood to wash away any accumu- 
flex artery. lated thrombotic material. Purse string suture is then tightened. 


5. Finger is inserted into auricle. Inset (left) shows finger about 6. The auricular appendage is closed by means of the purse 
to dilate valve. Inset (right) depicts alternate procedure with string and a whipstitch suture. The pericardium is left partially 
guillotine knife fastened to finger for rigid valve. open. Inset shows an adequate commissurotomy. 


Mitral commi otomy is one of a series of surgical drawings in color illustrating 

important new operations successfully perfected during the past decade. It is brought *Based on an opinion 
to you as a service by Seamless, the world’s largest manufacturer of surgeons’ gloves. pea ba 2,500 general 
If you would care to examine any of the Seamless Gloves .. . Brown Milled, White or ; 

Brown 'Limber-Latex', or the new 'Crest' for eye, brain or heart surgery, write for a 

sample giving your glove size. 


1. Glover, R.P., International Symposium on Cardiovascular Surgery, Edited by Conrad R. Lam, (Philadelphia: W. B. 
| Saunders Company, 1955), pp. 179-211. 


SURGICAL RUBBER DIVISION 


THE SEAMLESS RUBBER COMPANY 


NEW HAVEN 3, CONN., U.S. A. 


: KEY ADVANCES IN OPERATIVE TECHNICS*— Mitral Commissurotomy' 


THROMBIN [HUMAN] 


‘Ortho Pharmaceutical Corporation 


RARITAN, NEW JERSEY 
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New Books 
for 
SURGEONS 


From The Year Book Publishers 


Cave’s FRACTURES AND OTHER INJURIES 


Ready in June. From Massachusetts General Hospital and Harvard Medical School. A real 
classic. 44 superbly illustrated chapters by 39 distinguished authorities, covering all types of 
fracture and injuries, both major and minor. Edited by EDWIN F. CAVE, M.D., Chief of Fracture 
Clinic, Massachusetts General Hospital. 800 pages; hundreds of illustrations. Approx. $25.00 


Welch*s INTESTINAL OBSTRUCTION 


Just Ready. Basic concepts plus latest clinical management (both medical and surgical) 
crystallized into specific, easy-to-follow guidance by a recognized authority. Graphically 
illustrated with 399 illustrations on 135 figures. By CLAUDE E. WELCH, M.D., Visting Surgeon, 
Massachusetts General Hospital. 376 pages; illustrated. $10.50 


Johnson & Kirby’s SURGERY OF THE CHEST 


New 2nd Edition—Just Ready. Acknowledged to be one of the finest books on chest surgery 
ever written. Now brought completely up-to-date and substantially enlarged to accommodate 
heavy emphasis on heart surgery. By JULIAN JOHNSON, M.D., Professor of Surgery, and CHARLES 
K. KIRBY, M.D., Assistant Professor of Surgery, University of Pennsylvania, 425 pages; over 400 
illustrations on 122 full-page plates. $9.75 


Requarth’s THE ACUTE ABDOMEN 


New 2nd Edition—Just Ready. Formerly titled Differential Diagnosis of Acute Abdominal 
Pain and now revised and expanded to include principles of surgical treatment. Many new 
x-ray pictures and drawings have been added. Even more useful than the first edition. By 
WILLIAM REQUARTH, M.D., Clinical Assistant Professor of Surgery, University of Illinois. 250 
pages: illustrated. Approx. $6.00 


ORDER FOR Bon 


The Year Book Publishers, Inc., 200 East Illinois St., Chicago 11, IIL. Eee ans 


Please send and charge my account on your 10-day approval plan: 


("| Fractures and other Injuries, Approx. $25.00 _] Surgery of the Chest, $9.75 


‘| Intestinal Obstruction, $10.50 _] The Acute Abdomen, Approx. $6.00 


SG&O 6.58 
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NN AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


Welcome relief can be the rule rather than the exception in the treatment of premenstrual 
tension so often associated with fluid retention. 


Patients report marked improvement of physical and emotional well-being on a simple regimen 
of DiAMOx—'/2-1/2 tablets daily, depending on weight. Treatment begins 6-10 days prior to 
onset of menstruation, or at the onset of symptoms. 


Well-tolerated, a single oral dose of DiAmox offers convenient daytime diuresis and nighttime rest. 


Supplied: Scored tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. teaspoonful and vials 
of 500 mg. for parenteral use. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK U Leterie} 
*Reg. U.S. Pat. Off. A 
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CAMP’S VARCO 
FOR LOW BACK SYNDROME 


original, authentic, anatomically and physiologically correct 


Recommended position for strains and sprains 


INDICATIONS ADVANTAGES AVOIDS 


Herniation of lumbar disc Effective traction Dermatitis from adhesives 
Sprain of lower back Early relief from pain © Thrombophlebitis 
Acute scoliosis Permits proper nursing Swollen ankles and knees 
Fracture of lumbar vertebrae No complications Patient irritation 

or processes 

‘ . No contraindications Prolonged disability 
Injury to lower back following ; : . 

difficult confinement © Easily applied Quadriceps atrophy 
Simple fractures of pelvic bones _ Patients cooperate Prolapse of lumbar disc 


S. H. CAMP and COMPANY 


Jackson, Michigan 


YEAR 


smooth, sustained 
vasopressor effect 
without 

reported 

tissue slough 


INDICATIONS: acute hypotensive state due 
to spinal anesthesia; hypotension from 
hemorrhage, cardiogenic shock, drug sen- 
sitivity, surgical complications; shock as- 
sociated with brain damage or Infectious 
disease. 


'ARAMINE'!' is a superior new vasopressor 

agent. Patients in shock respond with in- 

creased glomerular filtration rate, renal 

blood flow and urinary output. 'ARAMINE' 

offers these advantages: 

1. No tissue sloughs, necrosis or thrombo- 
phlebitis reported! 

2. Smooth vasopressor effect—no second- 
ary fall In blood pressure 

3. Choice of parenteral routes—subcuta- 
neous, Intramuscular, intravenous 

4. Smooth and prolonged maintenance of 
blood pressure 


5S. Tachyphylactic and hyperglycemic ef- 
fects unreported 


Supplied: in 1-cc. ampuls and 10-cc. vials 
(10 mg./cc.). 
Reference: 1. Circu/ation 13: 834, 1956. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 
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AMERICAN EXPRESS 


TRAVEL SERVICE 
65 Broadway, New York 6, N. Y. 
20 S. Michigan Avenue, Chicago 3, lll. 
400 Offices in Principal Cities 
throughout the U. S. and Abroad 


AMERICAN EXPRESS 
World’s Finest Travel Service 


TOURS ... hundreds of delightful tours! ... escorted 
or independent . . . expertly planned to take in all 
the highlights . . . anywhere in the United States or 
abroad—to Canada, Mexico, Hawaii . . . Europe, 
Asia, Africa or South America! 


CRUISES . . . anywhere your heart desires .. . 
Caribbean or Mediterranean .. . Atlantic or Pacific 
. . « Bermuda, Nassau, Hawaii, South America, 
Polynesia or Europe ... Around the World or just a 
few choice ports. 


RESERVATIONS .. . complete ... air, rail, steam- 
ship, motorcoach, hotel and resort reservations to 
suit your time, taste and budget. For business or 
pleasure . . . for the individual—or for groups of 
any size! 


PROTECT YOUR TRAVEL FUNDS WITH AMERICAN EXPRESS TRAVELERS CHEQUES — SPENDABLE EVERYWHERE 


Through your bracemaker— 
cr literature, reprints and 


measuring charts upon request. 


There is only one 
JEWETT BRACE... 


Many braces are locally made for hyperextension of the spine 
and some have merit. 


The JEWETT BRACE has been clinically proven in thousands of 
cases as equal to or superior to a plaster hyperextension cast 
for uncomplicated compression fractures of the spine. 


We know of no other brace of this type which has such wide 
acceptance and approval and may be prescribed with equal 


confidence. 


All JEWETT BRACES are so labeled in gold on the lumbar pad. 


FLORIDA BRACE CORPORATION 


Winter Park, Florida 
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Phenaphen with Codeine provides 
intensified codeine effects with 
control of adverse reactions. 


It renders unnecessary (or postpones) 


the use of morphine or addicting 


syntheti¢ narcotics, even in 


many cases of late cancer. 


Three Strengths — 
PHENAPHEN NO. 2 
Phenaphen with Codeine Phosphate 1 gr. (16.2 mg.) 


PHENAPHEN NO. 3 
Phenaphen with Codeine Phosphate 1 gr. (32.4 mg.) 


PHENAPHEN NO. 4 

Phenaphen with Codeine Phosphate 1 gr. (64.8 mg.) 
Also — 

PHENAPHEN ein each capsule 
Acetylsalicylic Acid 2% gr. . (162 mg.) 
Phenacetin 3 gr. ....... (194 mg.) 


Phenobarbital 4% gr...... (16.2 mg.) 
Hyoscyamine sulfate ..... (0.031 mg.) 


Robins 
A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA 


Ethical Pharmaceuticals of Merit since 1878 
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ACCELERATES THE NATURAL)PR 


STREPTOKINASE - STREPTODORNASE LEDE RLE 


Now, a new approach to the universal problems of trauma and infection |CON 
through control of swelling and inflammation. SSC 


Clinically proved Streptokinase — absorbed directly, pleasantly by buccal |For 1 


route, accelerates the natural process of fibrinolysis. » CE 
» UV 


Clinical trials to date demonstrate the significant effectiveness of VARIDASE 
Buccal without mucosal irritations, or allergic manifestations. mus 


Varidase Buccal Tablets 


Each Tablet Contains: 10,000 Units Streptokinase and 
2,500 Units Streptodornase 


Dosage: One tablet four times daily for a minimum of 
three days 
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AL|/PROCESS OF FIBRINOLYSIS 


tion CONTROLS INFLAMMATION—REDUCES SWELLING—RELIEVES 
SSOCIATED PAIN. 


ccal For the management of edema associated with TRAUMA and INFECTION: 
CELLULITIS ABSCESSES HEMATOMA THROMBOPHLEBITIS + SINUSITIS 


» UVEITIS » CHRONIC BRONCHITIS » LEG ULCERS » CHRONIC BRONCHIECTASIS 
ASE 


EDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK C Lederie J 
Reg. U. S. Pat. Otf. 
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orally potente consistently 
gives profound relief 


unsurpassed even for 


ANILERIDINE 


minimal side effects 
Additional information to physicians on request. . 
Subject to Federal Narcotic Law. = ED MERCK SHARP & DOHME 
LERITINE is a trade-mark of Merck & Co., Inc. DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


| The only \ 
Bent Blades \ 
FOR DEEP SURGERY \ 


#14, Sharpall around $9.00 doz. \ 
#16, Sharp one side $6.00 doz. 

#18, Sharp sides $7.20 doz. 1 
HANDL 

Steel $3.00 


, 
All blades rigidly ! 
\ tested for strength 


SURGICAL KNIVES BY 
Rudolph 


WALTHAM 54 6 


SURGERY 
Gynecology Obstetrics 


1919 
FEBRUARY 


We will pay you $2.00 
for each copy 

if complete and 

not defaced. 


SURGERY, Gynecology & Obstetrics 


54 EAST ERIE STREET 
CHICAGO 11, ILLINOIS 
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# these rigid specifications are 


BASIC BARDEX 


for perfected performance 


that means easy insertion, 
minimum of patient discomfort. 


Easily. punctured, self-sealing 


specially compounded crepe latex, with 
side-walls, and in lube. 


5 in the durable, easy-to-open package 
that affords guaranteed protection... 


i ready for instant use without processing or autoclaving 


Design that assures entirely proper drainage. = 
= To assure even distention of balloon—extra r 4 
| "rubber that also strengthens balloon. Tip held 
There is a diffefence . . . and just such “basics” as these tell y | 
why st&ndard of excellence” has long been BARDEX. 
| Of vital importance to hospital and patient is your specification 
BARDEX, for dependable catheter performance, © 
| -BARDEX® FOLEY CATHETERS 
|| More widely used throughout the world... ia 
3 
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. The rate of cure with AVC Improved is 
N consistently high in all common types of 

vaginitis. In one series of patients with trich- 

/ omonal vaginitis, bacteriologic cures were 

f obtained in 82.5% of the cases. Sympto- 

: matic relief is rapid and lasting. And because 


AVC Improved has an acid pH, it encour- 


I mproved ages the early return of normal vaginal flora. 
ae Composition: A nonstaining cream containing 
in trichomonal vaginitis a 9-aminoacridine hydrochloride 0.2%; sulfanila- 
“... the most effective mide 15.0%; allantoin 2.0%; with lactose in a 
treatment available.’ water-miscible base buffered to pH 4.5. 
‘ Indications: Trichomonal leukorrhea; monilial 
in monilial vaginitis — and nonspecific vaginitis; cervicitis; postpartum 
i, : hygiene; pre- and postcauterization, coagulation, 
... more effective than any conization, and other vaginal surgery; vaginal 
other agent... used previously.” infections in children. 
Administration: An applicatorful twice daily—on 
in mixed infection — arising and at bedtime. 
“... the most effective Supplied: 4 oz. tubes with or without applicator. 
Tain i (1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hensel, 
treatment of endocervicilis. . . . A: Postgrad. Med. #:205, 1950." (3) Fioroschaky A. 


and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 


<=> THE NATIONAL DRUG COMPANY 


Philadelphia 44, Pa. 


Products of 
Original Research 
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Stop the torment—destroy the cause 
4 


his 


help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues”* 


VITAMIN Kj 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively. to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 


Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg., boxes of 6 ampuls. 


Pp MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


Mephyton is a trade-mark of MERCK & CO., inc. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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LONGER levels 


timed release for continuous 24-hour levels 
with 1 tablet q. 8 hours 


PeEn-VEEL-A 


Penicillin V, Crystalline, Wyeth LONG-ACTING 


PENICILLIN WITH 


1, Pa. 


PERFOR MA NCE 


VEE’ 
Wyeth 


lum, 


V Potassi 


icillin 


> 


Pen 


PEN 


(PANTOTHENYL ALCOHOL, WARREN-TEED) 


to prevent or relieve 
POSTOPERATIVE RETENTION 
OF FLATUS AND FECES 


Surgical stress appears to increase the physiologic requirement 
for pantothenic acid, an important component of Coenzyme A 
required for acetylation of choline and normal peristalsis. Ilopan 
safely augments the pantothenic acid level in time of post-surgical 
need—is well tolerated when given intramuscularly — may be 
routinely administered by the nurse. Its high solubility permits 
effective dosage in concentrated form. 


HOW SUPPLIED 2cc. (500 mg.) ampuls and 
WARREN-TEE 10 cc. (250 mg. per cc.) vials 


THE WARREN-TEED PRODUCTS COMPANY 
7 COLUMBUS 8, OHIO 


Dallas Chattanooga los Angeles Portland 
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symptoms relieved 


infection controlled 


With even the most rapid antibacterial action, pain 
of urinary tract infection usually persists until heal- 
ing begins. So Azo Gantrisin adds symptomatic 
relief to potent antibacterial action: its azo com- 
ponent offers swift suppression of both pain and 
discomfort during this interim phase. 
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simple as 
especially for urinary tract infections 
1 indications: 


Urinary tract infections when associated with pain or discomfort. 
Particularly useful in cystitis, prostatitis and urethritis when due to” 
susceptible organisms. Also valuable before and after urologic surgery, 
cystoscopy and catheterization, 


2 description: 


Azo Gantrisin provides — in a single tablet — the wide-spectrum, well-___ 
tolerated antibacterial action of Gantrisin, the highly soluble, single 
sulfonamide, together with the local analgesic action of phenylazo- — 
diamino-pyridine HCl. 


3 properties: 


Not only does Gantrisin provide high urinary concentrations with 

little likelihood of renal blocking, but- therapeutic blood and-lymph— 
levels can be readily achieved and maintained. This is significant in 

view of the fact that the majority of urinary tract infections are 
carried to the kidney by the blood stream. Phenylazo-diamino-pyridine 
HCl is a local analgesic agent useful in urinary tract disorders; it gen- _ 
erally provides rapid relief of dysuria, burning and frequency. The __ 
orange-red dye appears promptly in the urine; tite often has a favorable 


Supplied: Red tablets containing 0.5 Gm Gantrisin® (brand of sulfi- 
soxazole) plus 50 mg phenylazo-diamino-pyridine HCl, in bottles of 


100 and 500. 
® 
Division of Hoffmann-La Roche lnc ° “Nutley 1 New Jersey 
laller gic 
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BY ALL DERMATOLOGISTS 


A TOPICAL “METI” STEROID PREPARATION FREE 
FROM UNWANTED SENSITIZATION POTENTIAL 
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Bussayrg 


METI-DERM CREAM 0.5% 


DESCRIPTION 5 mg. prednisolone, free alcohol, in each 
gram—nonstaining, water-washable base — 
exerts a therapeutic effect in presence of an 
exudate without being occlusive. 


supplied: 10 Gm. tube. 
Meti—T.M.—brand of corticosteroids. 


SCHERING CORPORATION BLOOMFIELD, NEW JERSEY 


MO-5.218 


» ST RONGEST 


“METI 
WHEN SCRATCHING | 


Meti-Derm 


IN SKIN RASHES 
OR ALLERGY PR 
METI-STEROID & 


NEW Meti- 
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TOPICAL CREAM METI-DER} ream : 
lallergic action in the affected area. No 


pain 


PAIN ..-- 


control 

tne rst concern . 

without 

in patient 
narcotics 


after patient 


Zactirinisa potent an- 
algesic. It controls pain 
as effectively as does co- 
deine, but its use is free 
from the well-known lia- 
bilities of codeine. 


lo Zactirin tablets are 
equivalent in analgesic 
potency to Y grain of 
codeine plus 10 grains of 
acetylsalicylic acid. 


Zactirin is non-nar- 
cotic. 


Zactirin is effectively 
anti-inflammatory. 


Supplied in distinctive, 2-layer 
yellow-and-green tablets, bot- 
tles of 48. Each tablet contains 
75 mg. of ethoheptazine citrate 
and 325 mg. (5 grains) of ace- 
tylsalicylic acid. 
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Designed for Cervix Conizations 


and scores of other office electrosurgical technics 


A low cost, major electrosurgical unit for clinic and office. Good cervical conization 
demands a unit that will cut through cervical tissue easily and smoothly. The 
BLENDTOME does an outstanding job...even when scar tissue or an unusually wet field 
is present. Also available in a carrying case for out-of-the-office surgery. 


EVERY TYPE OF CURRENT USED FOR ELECTROSURGERY 


Provides a tube for cutting, a true damped (spark-gap) current for coagulation, and 
an independently controlled blend of both for simultaneous hemostasis in any desired 
degree while operating. Also has mono-polor outlets for desiccation and fulguration. 


THE BIRTCHER CORPORATION 
Send for medical journal Department SGO-658 ; 
‘ 4371 Valley Boulevard Los Angeles 32, Calif. 
reprints on electrosurgery, 


Send me the medical journal reprints on electrosurgery, 


including two cervix conization and BLENDTOME descriptives 
up-to-date articles Dr 
on cervix conization. 
City. Zone 
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Blendtome by Birtcher 
ELECTRO SURGICAL 
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simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, even bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 
Available in 24 sizes. Expertly fitted in leading 

Stores throughout the United States and Canada 

Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INC. 
17 West 60 St., New York 23, N.Y. 


STR 


Please send professional literature 


and list of authorized dealers. 


anorectal surgery 


when your standing 
orders specify 


TUCKS 


soft cotton flannel pads saturated with witch hazel 
(50%) and glycerine (10%), pH about 4.6 


Postsurgical patients appreciate the extra comfort, 
the “extra attention” of TUCKS: 


®& Soothing and astringent © Hemostatic 


® Not greasy ©&® Prevents false union of raw 
surfaces 
® Allows free drainage 
&® Almost no risk of 
® Always handy, eliminating sensitizing 
time and expense of special 


MD. preparations. © Easily kept in place 
‘ This is why many surgeons order TUCKS for the patient’s bedside. 
Address 
Fi of Tuck: fi 
City Zone. State. Name 
Floor. 
VISIT US at BOOTH #G-6 Street Zone__State 


AMERICAN MEDICAL 
ASSOCIATION MEETING 
San Francisco—June 23-27 


PHARMACEUTICAL COMPANY | 
MINNEAPOLIS 16, MINNESOTA 
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New... 
meprobamate 


prolonged 


release 
capsules 


AS 


CLE SPASM THROUGHOUT THE DAY 


* TRADE -MARK 


t 
\ 
MEPROSPAN THERAPY 
x ASS 
\ 
Mi \ 
? 
i BAM 12 PM, 
SS! Qi TWO MEPROSPAN CAPSULES IN THE MORNING 
UIEVE ANXIETY, TENSION AND SKELETAL MUS 


CME-0598-48 


Evenly sustain relaxation of mind and muscle ‘round the clock 


\ 
12 A. 
TWO MEPROSPAN CAPSULES AT BEDTIME 


PROVIDE UNINTERRUPTED SLEEP THROUGH: 
OUT THE NIGHT 


BRM 


Meprospan 


MEPROBAMATE IN PROLONGED RELEASE CAPSULES 


# maintains constant level of relaxation 
# minimizes the possibility of side effects 


a simplifies patient’s dosage schedule 


Dosage: Two Meprospan capsules q. 12 h. 
Supplied: Bottles of 30 capsules. 
Each capsule contains: 
Meprobamate (Wallace) .................... 200 mg. 
2-methyl-2-n-propyl-1,3-propanediol dicarbamate 
Literature and samples on request. 
Ww) WALLACE LABORATORIES, New Brunswick, N. J. 
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MEPROSPAN THERAPY 
‘ 
: 


Ann Woodward 
Director 


OUR FINEST 
CREDENTIALS ... 


. .. Are the Physicians Who Entrust 
Their Professional Placement to Us. 


THOSE men are qualified candidates in surgery, gynecology, 
or obstetrics. Among them are promising young physicians 
now completing their residencies, men of mature years and ex- 
perience, and American Board Diplomates with noteworthy 
records, 


Men of this calibre are your assurance that the personnel 
problems you entrust to the Woodward Bureau will be handled 
with understanding, efficiency, diplomacy, and dispatch. 
Should you find yourself facing a change in your own 
plans one of these days, we shall make it our business 
to help you reach the right contacts and follow 
through to the end result you desire. 


o® OUR 62nd YEAR 
oO 


WoopwARD 
edical Personnel Bureau 


FORMERLY AZNOE’S 
* 3RD FLOOR 185 N. WABASH «CHICAGO Ie 


THE BOYES-PARKER 
HAND OPERATING TABLE 


Collapsible, adjusts to any operating 
table. Eliminates tension and strain 
during hand surgery operations cutting 
down operating time by 20%. 


Removable stainless steel pan facilitates 
washing. Pull-out instrument board. 
Special surgery stool reduces operator 
fatigue. 


(Write for complete information ) 


RICHARDS MANUFACTURING CO. 
756 MADISON AVENUE 
MEMPHIS, TENNESSEE 


PROFESSIONAL PROTE 
EXCLUSIVELY 
“SINCE 1899 
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You need only ONE assistant when you use 


SMITH 


SELECTIVE RETRACTOR 


(Patent Pending) 
Big CLINIC Help for SMALL Hospitals 


The Smith Retractor does ALL the retracting 
Complete Description on Request 
Exclusive Distributors 


104 BROOKLINE AV BOSTON 15, MASSACHUSETTS 


— 

= 

OF SURGEONS: INSTRUMENTS 


Monilial overgrowth 
factor 


SUPPLIED: 

250,000 units Nystatin, ORAL sus- cINt V... the new acting oral 
_peNSION (cherry-mint flavored) Each form of ACHROMYCIN Tetracycline .. 

_ Seer teaspoonful ree 125 mg. noted for its outstanding effectiveness 

_ tetracycline Hcl equivalent (phosphate- against more than 50 different in- 

ss buffered) and 125,000 units Nystatin. fections ... and NyYsTATIN ... the anti- 
 BPOSAGE: fungal specific. ACHROSTATIN V pro- 
Basic oral dosage (6-7 mg. per lb. body vides particularly effective therapy for 

those patients prone to monilial over- 

capsu. 

per day, equivalent to 1 Gm. of Acano- growth during a protracted course of . 
antibiotic treatment. 


LEDERLE RIES MID COMPANY, PEARL RIVER, NEW YORK Lederte ) 


; 
2 
| 
Combines ACHROMYCIN V with NYSTATIN 
4 
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(CHLOROTHIAZIDE) 


FORD, R. V., Rochelle, J.B.111, Handley, C. A., Moyer, J. H. and Spurr, C. L: 
J.A.M.A. 166 :129, Jan. 11, 1958. 


‘”.. in premenstrual edema, convenience of therapy points to the selection of 
chlorothiazide, since it is both potent and free from adverse electrolyte 
actions.” In the vast majority of patients, 'DIURIL' relieves or prevents the fluid 
“build-up” of the premenstrual syndrome. The onset of relief often occurs 
within two hours following convenient, oral, once-a-day dosage. 'DIURIL' is well 
tolerated, does not interfere with hormonal balance and is continuously 
effective—even on continued daily administration. 


DOSAGE: one 500 mg. tablet 'DIURIL' daily—beginning the first morning of 
symptoms and continuing until after onset of menses. For optimal therapy, 
dosage schedule should be adjusted to meet the needs of the individual patient. 


SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' (chlorothiazide); 
bottles of 100 and 1,000. 


Diurit is a trade-mark of Merck & Co., Inc; 


MERCK SHARP & DOHME Division of MERCK & CO., INc., Philadelphia 1, Pa. Mo 
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(EDEMA) 


relieves 

Distention 
Discomfort 


ANY INDICATION FOR DIURESIS 1S AN INDICATION / « 
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FOR 'DIURIL' 
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Superior New Drain 


For Abdominal And Other Body Cavities 
The New ues Tube has these advantages over other drains: ) 


= As suction is applied, air enters the cavity 
through the internal catheter, mixes with the 
exudate and provides a very satisfactory, 
relatively rapid drainage. 

w In the event a particularly thick exudate 
should occlude the eyes of the tube, irrigation 
can be easily affected through either the air 
or suction orifices. 


The Buyers Air-Vent Suction Tube consists of: 


eA 36 Fr. catheter with 16 eyes in the of air-borne foreign matter. 
distal 512”. 


w Overall length is 121%”. 


® Inside of the 36 Fr. tube is a second 
catheter with 8 eyes. 


@ Suction funnel connects to outer cath- 
eter at right angles to outer catheter. 


Buyers Air-Vent Suction Tube has been 
used successfully in the following cases: 


@ The proximal end is a rather large Ascites, perforated gastric ulcers, splen- 
funnel in which sterile cotton is placed ectomy, ruptured appendices, pelvic 
to prevent the inadvertent introduction abscess, radical mastectomy 


available at your surgical supply dealer 


OL, RUBBER COMPANY 


PROVIDENCE 2, R. |. 


* Abdominal Drainage and the Air-Vent Suction Tube by Robert A. Buyers, M.D., F.A.CS., 
Surgery, Gynecology, and Obstetrics, June, 1957 
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Knowing tow... Showing tHtow... 


MILES H. ANDERSON 


FUNCTIONAL BRACING OF THE UPPER EXTREMITIES. The rationale, principles and 
techniques of upper extremity bracing to prevent deformities and restore func- N Cw 
tion. Details type of hand splints, functional arm braces and special assistive 

devices in use today, presenting descriptions of the devices, the principles of 

their operation, and complete step-by-step fabrication and fitting instruc- 

tions. Pub. March ’58, 480 pp., 1057 il., Cloth, $9.50 


J. GARROTT ALLEN, FRANCIS D. MOORE, ANDREW G. MORROW, HENRY SWAN 


EXTRACORPOREAL CIRCULATION. The latest developments in extracorporeal 
circulation were covered in a conference sponsored by the Surgery Study sec- N CW 
tion, National Institutes of Health, in mid-September, 1957. This book brings 

together the formal papers and ——- discussions presented at that 

meeting. Pub. March ’58, 544 pp., 108 il., Cloth, $7.50 


ARTHUR JOSEPH BARSKY 


CONGENITAL ANOMALIES OF THE HAND AND THEIR SURGICAL TREATMENT. Based 
on the author’s extensive experience in this field, the book takes up virtually N ew 
every known anomaly of the hand. Planned in logical, orderly sequence, it 

presents: historical data, incidence, etiology, embryology, the different anom- 

alies, frequency and occurrence. (Amer. Lec. Orthopaedic Surgery) Pub. 

June ’58 176 pp., 202 il., Cloth, $5.75. 


R. L. ESTRADA 


ANOMALIES OF INTESTINAL ROTATION AND FIXATION. Presents a clear and 
simple understanding of the normal and abnormal methods of intestinal rota- CW 
tion and fixation in the foetus and correlates the symptoms of patients with 

the diagnosis and treatment of each anomaly. These anomalies are discussed 

with reference to: definition, incidence, symptomatology, roentgen diagnosis 

and differential diagnosis, and surgical approach and prognosis. Pub. March 

’58, 192 pp., 152 il., Cloth, $6.50 


ROBERT M. HOSLER 


A MANUAL ON CARDIAC RESUSCITATION. ‘“‘A step-by-step program is outlined 
for the re-establishment of the oxygen system and for the restoration of the N CW 
heartbeat. Various methods of cardiac massage are described in sufficient detail 

to properly combat this grave situation. The postoperative management is 

briefly summarized in similar fashion. This small volume contains all of the 

important factors that should be known to correct this serious surgical compli- 
cation.”-—U. S. Armed Forces Medical Journal. 2nd Ed. Pub. May ’58, 224 

pp., 18 il., Cloth, $5.50 


HENRY H. JORDAN 


HEMOPHILIC ARTHROPATHIES. Demonstrating for the first time the techniques 
for rehabilitation in the field of hemophilic arthropathies. Includes summary N CW 
of statistical information on 56 patients, roentgenology, plaster of Paris 

technique, orthopaedic appliances, and case histories. Contains many fine 
illustrations including x-ray films of hemophilic joints that are handled with 

the utmost care to provide contrasts and improve readability. Pub. May ’58 

264 pp. (7 x 10), 64 il., Cloth, $8.50 


KATHLEEN E. ROBERTS, PARKER VANAMEE, AND J. WILLIAM POPPELL 


COMMON ELECTROLYTE CHANGES IN ABDOMINAL SURGERY. Outlines in brief 
form the outstanding electrolyte problems in patients undergoing abdominal CW 
surgery and describes the normal electrolyte changes which may be expected 

in the postoperative period. These lectures stress the complications occurring 

in patients undergoing surgery. To be published spring 1958. 


CHARLES C THOMAS PUBLISHER 301-327 East Lawrence Avenue SPRINGFIELD ILLINOIS 
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Less restricted* sedation... 


preoperatively, for instance 


“One hour prior to surgery, twenty-five pa- 
tients were given one-half to one gram of 
Doriden. Ten of the twenty-five patients slept 
on the stretcher while waiting to be wheeled 
into the operating room. ... the remaining 
patients seemed to have the calm indiffer- 
ence that is found in partially narcotized 
patients. There was no respiratory depres- 
sion. The drug provided very satisfactory pre- 
operative sedation.”" 


*SEDATION WITH DORIDEN IS LESS RESTRICTED 
because, unlike barbiturates, it is not contra- 
indicated where renal and hepatic disorders 
are present; unlike many barbiturates, 
Doriden rarely causes pre-excitation; unlike 
barbiturates traditionally used for sedation, 
Doriden is metabolized quickly, thus rarely 
produces “hangover” and “fog.” 


SUPPLIED: Tasrets, 0.125 Gm., 0.25 Gm. and 0.5 Gm. 


1. Matlin, E.: M. Times 84:68 (Jan.) 1956. 
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“PREMARIN” INTRAVENOUS has been used in practically every type of surgery. 
a Given preoperatively it minimizes blood loss and helps clear the field of 
peration. Postoperatively, it prevents or quickly suppresses hemorrhage.'-‘ 


apid hemostasis has usually been obtained with only one 20 mg. injection of 
PREMARIN” INTRAVENOUS.*:2:4 In 625 T&A cases, it was instrumental in reduc- 
, wing incidence of postoperative hemorrhage to zero.* 


in more than 600,000 injections of “PREMARIN” INTRAVENOUS, not a single 
@imstance of toxicity or thrombus formation has been reported. 


PREMARIN INTRAVENOUS (conjugated estrogens, equine) is supplied in pack- 
"Ages containing one “Secule”® providing 20 mg., and one 5 cc. vial sterile 
iluent with 0.5% phenol U.S.P. 


Rise, J Digest & Otolaryng. 20: (Nov.) 1957. 2. Rigual, R. 3. 3. Servoss, 
M,, and Ibid, p. 10, 4, Menger, H, C.: J.A.M.A, 159:546 (Oct, 19 
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For the care of dry, sensitive skin 
pleasingly and efficiently serving 
patient and physician during all seasons 


Superfatted 


BASIS SOAP 


and 


NIVEA® SKIN OIL 


the surgeon's hand lotion 


DU KE LABORATORIES, INC. 


SOUTH NORWALK, CONN., U. S.A. 


Manufacturers of Elastoplast® 
the original elastic adhesive 


the name in needles 


Real leadership in any product results always from high quality consistently 
maintained. 


Berbecker Surgeons’ Needles, products of an English needle-making art 
that transcends generations, have always met the highest standards of 
dependability with an ample margin of excellence. The name “Berbecker” 
in needles means good functional design, uniform resiliency and long 
service life. 

Sold Only By Dealers 


BERBECKER SURGEONS NEEDLES 


Made in England for the Surgeons and Hospitals of America 
JULIUS BERBECKER & SONS, INC., 15A EAST 26th ST., NEW YORK 10 
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One was the tortoise 
... the other, the hare 


LIVE 


‘or persistence 
yf action 


INJECTION 


BICILLIN. 


LONG-ACTING 


Benzathine Penicillin G, Wyeth 
(Dibenzylethylenediamine Dipenicillin G) 


One Injection Prolonged Blood Levels 


° 600,000 units 16 days! 
1,200,000 units. 35 days! 
2,400,000 units 44 days! 


To supplant repeated procaine penicillin 
injections: @ in the emergency room e in the 
outpatient clinic on the e in the 


Wijeth office or home 


/ ‘ ® 1. Supporting literature and studies on file in Medical De 
mation on Child ie Philadelphia 1, Pa, oak, Wyeth Laboratories = 
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